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THE   OBSERVATORY, 

A   MONTHLY   REVIEW   OF   ASTRONOMY. 


No.  287.  1900.  Vol.  XXIIL 

INTRODUCTION. 
The  pi*esent '  Companion  '  closely  resembles  that  of  last  year. 

As  in  former  years,  we  have  to  thank  Mr.  Denning  for  revising 
the  "  Meteor  Notes,"  and  Mr.  Maw  for  kindly  supplying  a  number 
of  observations  of  Double  Stars. 

M.  Loewy  has  again  favoured  us  with  advance-proofs  from  which 
we  have  obtained  the  Variable  Star  Ephemerides.  The  occultations 
of  stars  by  the  Moon,  the  phenomena  of  Jupiter's  Satellites,  and 
the  diagrams  and  Ephemerides  of  the  Satellites  of  the  other  planets 
are  from  the  '  Nautical  Almanac.'  The  Ephemeris  of  the  disk  of 
Mercury  and  that  of  Jupiter  V.  are  from  the  American  'Nautical 
Almanac' 

We  are  indebted  to  Mr.  Crommelin  for  the  approximate  Ephe- 
meris of  Eros  near  the  time  of  its  opposition,  which  is  computed 
from  Chaudler's  elements  in  Ast.  Journ.  No.  452,  without  taking 
account  of  perturbations. 

The  "  Fraction  of  the  Year "  is  the  fraction  which  has  elapsed 
at  mean  noon  of  the  particular  day  from  mean  noon  on  January  i . 
The  Moon's  declination  is  given  for  mean  midnight.  The  "  Lon- 
gitude of  the  Moon's  Terminator "  is  given  for  mean  midnight ; 
the  letters  M.  and  E.  signifying  morning  and  evening — that  is, 
that  the  Sun  is  risuag  or  setting  on  that  particular  longitude  of 
tlie  Moon's  surface  ;  the  sign  -f  indicates  longitudes  reckoned  from 
the  central  meridian  in  a  westward  direction.  The  angles  of 
disappearance  and  reappearance  for  occultations  are  reckoned  from 
the  true  north  in  the  direction  N.  E.  S.  W.,  as  for  double  stars. 

Greenwich  Mean  Time  is  used  in  all  cases,  and  the  astronomical 
day  is  reckoned  from  noon  to  noon  as  \n  previous  years. 

TOL.  XJtlll.  B 


The  Sun.— Phases  of  the  Moon.         [No.  287. 


D»t*. 

Fr.  of 

Siin 

G'SDOOL 

M.T-  at 
Apparent 

Sid.  T.  ul 
Mei^ 

Moon*ft 
FJiMe*. 

SMa. 

BiMi, 

fl    m 

b    m 

e      J 

b   m    i 

b     111    ■ 

d 

b     m 

Jao*     7 

7 

'Olfi 

4     7 

to    6 

ai  148 

o     6  24 

19    6  13 

•   1 

I    sa 

H 

>4 

^036 

4   i^ 

Id     a 

at  !□ 

9   <4 

19  33  59 

1    7 

t7  4« 

11 

IS 

*oS5 

4  18 

19  54 

19  56 

It  a8 

zo     1  3S 

O15 

7     » 

i8 

sS 

*074 

440 

*9  4<^ 

18   t4 

13    « 

20  29  II 

C13 

It    53 
13  23 

Fek     4. 

35 

^093 

4  S^ 

19  35 

16   16 

14    s 

20  56  46 

>    6 

4  13 

11 

4» 

Hll 

5     4 

19  13 

H     4 

14  ^7 

21  24  2a 

Oi4 

I   SO 

]8 

49 

131 

S  «8 

19    9 

j(   41 

14     9 

ai   51  58 

<23 

4  4f 

^5 

56 

•151 

5  30 

18  55 

9     9 

13   17 

22    19    34 

•28 

13  *S 

Mar.    4 

63 

'1 70 

5  4* 

18  4c     I 

6  3^ 

It    58 

22    47     ID 

^    7 

'7  34 

M 

70 

1^9 

S  SS 

18  a* 

1  46^ 

1^  15 

23   t4  46 

CIS 

20   12 

)8 

77 

*208 

6     7 

j8     8 

I      iS 

8  t? 

13  41  23 

tt*! 

t^   j6 

IS 

H 

-ii7 

6  18 

17  5» 

I  45  K 

&  10 

0     9  5«  i 

•  30 

&  30 

April   1 

9« 

H^ 

!^' 

17  16 

4  39 

4     » 

0  37  33 

i!    6 

8  55 

S 

98 

■166 

641 

17  ao 

7     S 

J    59 

1     S     9  ' 

Oh 

n   ^ 

K 

ros 

iKS 

^^  53 

'7     5 

941 

0     0     7 

t   32  45 

Caa 

*  33 

£2 

lit 

■304 

7  5 

16    5q 

IX     8 

13  58  3' 

a    0  21 

•18 

17  n 

ag 

11^ 

'in 

7 16 

16   37 

14  25 

57  19 

a  a7  37 

Mijf    6 

116 

'3+1    1 

7  J7 

16,4 

[6  a9 

56  12 

1  55  33 

>    6 

I  39 

n 

133 

■361 

7  35 

16  ,2 

18  20 

56  It 

3  13     9 

Oh 

3  37 

ao 

140 

-381 

7  50 

16     1 

19  S7 

5*  >9 

3  5°  45 

<2t 

8  3, 

17 

H7 

'400 

7  5«! 

«3  54 

^i   16 

56  53 

4  13  ao  I 

•  zH 

2  so 

June    3 

IS4 

4f9 

S    ^' 

>5  49 

az  iS 

5^  5* 

4  45  5^ 

>    4 

18  59 

lo 

i6[ 

^41* 

!  *l 

'5  45 

23    0 

»3  59     7 

5  '1  n 

Oil 

*5  3« 

17 

16S 

"4S7 

8  18 

M  44 

*3  »3 

0     0  33 

5  4<     8 

«i9 

12  57 

^4 

"7S 

'476 

8  ,9 

J  5  45 

Z|   26 

a     4 

6     8  44 

•  16 

13  17 

Julj     t 

iZ% 

H96 

S   iS 

15  49 

n    s     ' 

3  3< 

6  36  20  1 

J   4 

12    14 

$ 

ife| 

'S^S 

«  ir 

"5  55 

aa  3r 

4  4« 

7     1   S6 

O12 

I    22 

H 

196 

■534 

S  to 

16     3 

ai  34 

5  4<' 

7  31  3* 

CiS 

17    31 

2 

10  ( 

553 

S    a 

16  la 

lo  ao 

&  11 

7  59     8 

#26 

1    43 

ag 

110 

*S72 

7  5a 

16  aa 

tS  49 

6  15 

8  2644 

Aug.    s 

a<7 

'591 

7  4e> 

16  3x 

17     3 

5  5° 

8  54  '9 

1    3 

446 

ji 

1^4 

-61 1 

7  »S 

16  43 

M     3 

4  54 

9  i'   55  ! 

Qto 

9   30 

'! 

131 

*6jQ 

7  H 

i*  54 

la  51 

3  3* 

9  49   3» 

(tie 

23  46 

26 

138 

'*49 

7     0 

»7     S 

10  30 

0     1  46 

10  17     7 

•H 

JS   53 

SepL    a 

HS 

-668 

644 

17   16 

S     0 

13  59  41 

«o  44  43 

>    1 

19  56 

! 

151 

'687 

6  18 

17  »8 

S  *4 

57  ir 

It    la   19 

0  8 

17     6, 

>6 

'II 

706 

6  la 

17  39     1 

*  *^« 

5+  54 

I'   39  53  1 

CIS 

»  S7 

ai 

16$ 

7*6 

S  S* 

17  5^^ 

0    oN 

51  26 

1*     7  3*   , 

•  ^3 

7  57 

3=^ 

V3 

745 

5  40 

18     t 

a  43  S 

SO     s 

la  35     6 

Oat     7 

^80 

764 

5^4 

>8  u 

516 

47   0 

13     *  4* 

1    I 

9    SI 

H 

2»7 

7^' 

S     8 

18  14 

8     5 

46     6 

13  30  18  1 

0   8 

I    It 

£1 

194 

80Z 

4  55 

iS  36 

to  3^ 

44  44 

n  57  54 

C14 

21    51 

zH 

JOl 

la  I 

44« 

1S49 

n  4 

43  54 

t4  15   30 

•  ^3 

«   *7  1 

J>]<i 

ao  17 

Kt»r.    4 

joS 

841 

4  a? 

19    a 

'S  *<^ 

4',  40 

14  53     6 

0  6 

II     0 

II 

3'S 

'»6o 

416 

19  14 

i7  M 

44     6 

I  5  ao  42 

C13 

H  37 

iS 

34a 

1^? 

4     6 

19  afi 

19  iJt 

45  >4 

15  48  i8 

•  ai 

(9    17 

^5 

sag 

^KgS 

3   S8 

19  38 

ao  44 

47     3 

'*  'S  53 

i^29 

5  3S 

Deo.    1 

116 

-917 

3   51 

19  48 

ai   S7 

49  *8 

i6  43  a9 

0  S 

22    38 

9 

3+3 

.936 

3  49 

>9  57 

11  49 

Sa  13 

17  II     5 

C»3 

13  42 

16 

350 

9S& 

3  49 

ac     3 

23   19 

S5  40 

17  38  41 

•  21 

12       1 

13 

357 

'97? 

1  5* 

20    7 

23  a7 

*3  59     9 

iS    «  17 

I28 

<3  4B 

30 

364 

994 

3   57 

ao     8 

23  ,i3 

0    a  37 

i«  33  S3 

J^or  Mood  h  pbaaes :  #  :<ignifiee  New ;   D  First  Quarter ;  O  Full ;    C  Liwt  Quarter. 


< 


raoo.] 


The  Moon. 


^4 

91    a    a'  aj    9    i  31       St    X    ^    ^    3    51    ii 

Ummfimdti 

aJ    «|    li    M    9l    »    ^ 

V  3 

III 

is.ij^f^rt.Oi^wTi    r^ffvof*  *%o  «i 

p  «  ^  y-^rr^ 

»^  Pv  <A  p     ft     -*   J^ 

-  o^ 

'':pt^^^::^'-'^^t%^£^ 

«\  n  o  »  4  *  *» 

b  Vi  V  K  b*  M  m 

'^--i 

t^^    uni  f^  1"!    P* 

+++  +++ I    1  n  1  1  f  + 

H-+  +  ++  +  + 

1    1    M    1    M 

+  -+* 

i 


I 


I 


5 
dS 


_  9>  ^  O   ^    O  *   I 


OvO       Hi  W    ^  O    •♦«    «4      ^    0%  " 


99    %  !K 


~B    Os^    u^  *n  t-. 
P    M    r^  .^h  1^  pi 

^    (^  O    *^    '*    f^ 


flpli*^     pn^J-t^tnini 


1 


'^m 


nai^&^^HS^^    Oa^H^Hfc*^    WSr^^HS^QO    gfl^H&H^'^-    WS 


qmojC 


x*3  9     ?i:s7^3i3t9l?i     «^3!it^3iie4     i&  m  id  ^  ^  ti  u     d  »  m  a  x  f^  i 
+  +  +  +4^  +  +  r    I    I      Ml    i    I  4+   ++  +  4-4-  M      M    I    i    I    I  4 


P 


»  St    rt)  «    «  « 


^*.mn      Oio^xj>0*i4      I»t4    w^  i<&    r>  am 


tn  «     U     "     i-hi  O     **!       «     4i^  0     r^JS 


-w^inog 


l^o 


ft  P^  ^  u^^   r>..  Oft     OQ   !»,  O 


^  so   f^  O*     O 


^  ^  ■u\'>^     V»  itO    IV  IV  f^"£    IV    oo    O 


I 

r 


1^1^     u%  wi*e  'i^   F^  rv,  r- 


'il*>M 


H^EA    «|^H&H&ii^    OQ^H&HfeDO    oaScHSHCi^QO    OQj^i-i&HSs^* 


Ll|Ur>|^ 


,    t*l       ^  ^ii^^D    t^  M     O^  O 


^11 

pw'p 

«^mrt    g^.M    m^f    sfioq    O^OvfvM^m 

H  O  aa    t^  '^r^  0%     0    rt    ;^  *^ 

g^  _     Oil 

IV  Vl  V-tW     -**>4i^        (V3»«V%U-.3^ 

r-.  wn  rt  b  -   r^^   oa  b  N   V»- 

IfSS 

^    «#v  «n 

rt   ~               H  t**^     u^^O  oo  oo   r^«    ^ 

+  +  + 

+  +  +    1      1      1      1         III    +  +  +  + 

+  +  +  +   III       1     1     II 

& 


*ltlltl«g 


00   » 


v\  pH^    0>  rfl  r^  fl       *^  O*  lv  II 


OfiPhH^       t*i.|vOriHrtO      «S^*-'«flH« 


_2    M    fii    tp)      ^  w  vyitCt    IvOO    «v      O 


1 

1 

^  iv<»  ^     ^  («  ^  ;f  ^  "f  tr  "  "^  ^ 

i 

'^*>M 

^His-oa  tt^^ 

^Hfeeo    aQ^H^H&^i»    mJ^HSS 

'qiuon 

r-  oo  o  o     -^  iH  ^ 

^  w^sQ    tvOO<&vO«p|rAH4r      -^^    1"-    M 

S    K    X    SI    »  5i 

^»  iO    »*!  *n  - 

++++++ 

^  a  i  a  a  3  ^ 

Q    ft    e*i  wn  ^  w    Oh, 

+ 1  1  1  1  I  1 

M    ^^    '^  f#    -     p       9ft    fv    *tf3  oo    p     *^        f-,  U^  T->  rt 

1    1  +  +  +  +  +    ++  M    1    1    1      M  +4 

1 
?9 

i 

*  i*ii»s  fv  ivaft  ^» 

^  ae   ■«»  ***  ^  «^ 

^     1  o   p«  rt  m -4- 

14   ^          im  in  ■*■  **> 

p.rtt«^4«v^v%m   ■« '  »vofi  oo  ch  q  Hi     rt  w    ►  a 

1 

S    _    til  tr^d    If 

i,^a    c-i  *  tv  ™    »r 
„    ^          «    ^     -     WV 

0.-J:  mio  t^oo  o   ^  H  ^J^"*  ^  '2  S-S  " 

'1»*M 


aH^^aurjo  BuSHPS&^sttw  ooa^!?H&,as  m^r^^v^feui  m'^v^'^ 


*Hi«"w  J     "  "  '^^^^  '-«  ^s  n !!  r  * r*  tr**  ^X  "^i  ^*;;^  h^^  "^^"^ 


1I.& 


4 

7^  ;»/<}o*i,                         [Nt>.  £87, 

m 

31  ii  at  «     »  s  ^  a  ai  K  iS     i^  ri  si  t4  li  »i  »     m  d  m  ii  d  d  »     li  x  u  Ji  m 

^  j#«s   •.      _e^v-,i-.ev^<J3^     «Ow)W*"«      f^*i*vr-*f4*^     f4   0W^^ 
rt     1*1  ^  »*tAo  ocoei^^^v^fj^        •*     f4«^  **  P^M  9Q      r-  M^  *  fT^  ii 

+  +  1    1     M    f   1    l+-f  +  +  +  +  +  + t    1  +   +  +  4+  + 

1 

«                                                                          iQ        K                                                                                                fc        ID 

■iqinog 

1 

^   *#  t^  w^, »  .     u  -a-  es,  r-.  f*^  -J  f*    *D  5*^  t^  p^i  *-^*o  *-^    ck^f^^^      ^     tto-oe  •"^^ 

1 

^H^^A\ 

E^H^^x    G9Sh5£^P=-^    fflS^H^HpNQO    tt^H^HEtiEiiQ    mSiSfe^ 

-illuoH 

1 

1 

1^- 

%a[3»^33i       ^SK^B*S»       l4MftiBi!w«K       HKHtas^aiX       ui 

Y^  ft  p  fi  ^  w^  p,     j-   **»«  t»   p  «>  ^      5^  J.*   p   h.  ji-i  r^  p     -*  J*'  M^  _|v  iN   r^  y^    p  m 

S  '■+  'n  b  N  Vyp  CM     L  in  UTL  k  b   1^  v^    t^  *-  h-^  I^  K  b*.    hi   *i  a*  b*^  V    fi  b 

+  H-+  MM      1    M    1  +  +  +  +  +  +  +  Ml      Mil  4++  +4- 

^ 

ft    iS                                                                                              K    3C                                                                                              R   « 

-  ^  V  f*  w  f-  r-w      r-  fi  ^  -*  o  0  o     «  i^  ■*  r«  r^  F-i  o     fi  o  o   rt «  n  vi  «»  O 

'^T[llH»^ 

1 

-fi£e2:-rs  :;r:rri"'=*   °^*^£E£-2  t:*t:*^^*  *'^ 

1' 

taSefe^fea  iflSH^Hfe*  aSnisffeDa  ailEHis^PuM  n»i 

"                                           ^                     *--^i**i        «««►,-*««        rt^awMN**flflSj 

^ 

e 

1 

IH 

:S^       si»X3^:iaa       sdBJlEilJB^Bd       blc^D^^B^KiS       l«ll|AV3|^i 
^    ^      t^  U-.W    p    T*    ^\p      a^  *-    r^  *r>  m  -^    Cv    "tp    r-^  ^    ^    p-J?  no       D    m    t^  p  ^    g*  |J 

0  -  ft«    ^  ^  K  b  Vi  W-^    (»  ^  MS  W-  N  b  K    v^  r^  '^  '"  f*  **^  K    b  «  '■+  i^-.  -  » iw 

4  4-   +  -M    M    M      1    1  +  +  +  +++  4  +  M    Ml      |    i    1  -f  +  +  f; 

^ 

p 

E£3  io.^;^.^;  t-g:^^".^  :i2^^«:^?.  ^~a^^^ 

1- 

1»«M 

ft-W   ia^H^£&*ao   mS^J^E^lfc^aD    MgH^Hila?   Bi^H^H&-«^ 

■i^iirrif^ 

*^    H      T*^  <»  i^'O   t-oe    &     O    -    rt    t-n  ifl-  vt^fi      1-.OQ   o^  Q    -    (H    f-^     ^  H-"sO    r--»   *(y 
„„^^_4_«       M^^rtrlHrt       r4nrti4t4ti*^ 

>  1 

J*! 

SKXs;:     Tiiata^ss     d  d  ti  t^  m  d  m     d  ^  u  d  t4  d  d     m  dxM 

o  &  K  M-.  Wii '-     ^  ^  U-,  k  b  r4  ^  ^  '^  ive.  "b  '-;  N  b     k  V  lb  M  ^  •"  «-»    W  b  k  w 

4  +  4  +  4     1    M    M    M     1  4  +  +  +  +  +  4  1    M    1    M     M  +1 

1 

^j 

^'^AV 

,    hi^inP^m  w^S^^&c©  wSH^^^fe^cQ  ma^^HP=.«=  oais^^ 

v^^-^'jr  / 

1^00-1 Tftg  Mom.  5 

M    m  n  d  d  d  ti  d    iJplfljipiaiBi  d  wk  d  m  li  d  m    9  m  m  m  ts  a  d 

*^  ?^^^^^^  ai^^i-^^s  H^kiiTEt  ^^s--^ ;}■•!'«  2 

I    I  r  I  I  +  +  -h  4  +  +  +  +  I  I  (  t  J  !   I  ++  +  +  +  +  +     I 


» 


-vtpnog 


'^^M         03   Wi^HfeBfem    BQ^HS^Hi^'W   «l5^E5&H=t=G   IfiS^^Hfeoj 


-qiwojt 


3^ 


'11(1110^ 


t^  t*    14    ft 

_p  r^  00  o^  o  ^ 


ifff  «     *«ii  r«^  f*H  ^   VI 
«    -^  1^  ^  «#i  rl 

B    ^    F>^  r^  «^  v^tB 


» rsa*   CP*X  iLrt«      r^«  *  0   n 


^  ^      MI^O    KOQ    m  % 


■^      in  r^  a«.    {^  O    N    r^ 


t«  i*T  '4-  kA4  Ivq6      9^0   i^>H   f^s-^u*^   „o    r^oo    O^Oi^ri      t-^^iirtsoirs^aaov 


s£»;i     aaxidAvad     a«HB4K»&i^     pJKuxsi'iiz     ^M^xa: 

ill    Ml  -1-  +  +  +  +  +  +  f  I  I  r    I  <  I+  +  +  +  +  +  +  +! 


A   rt     M     tA>^     v^   f^ 


O^ 


32-3;  =5.?$? 


^  mioo      0  sa  c^^  oc   0^  ^ 


^  o^^  «^    ,  r>  ji 


rt*|__T*  ri   Pi   rt 


rt    *-i  ^  ur\  tnm 


'1*»M 


H5e*!»   mS^-SiPte^   mSH^H^Ej'^O  «aH^Bf=-:»  «o:??H5^H& 


-qiiiaif 


tn    -♦  ■«***JS    r^ao   o^  o 


333l33at  aa^'^flsiradcj     MnJeiMUiiai  a;b|^3=i^3  s.  Hi  * 

M    f^  u^  t-^  pt  p  |Ht  ^   _^  F*   p  »  *s      _%#.  *<«.  o^  »   ft   ^  Ml  |>^  e^  O  h^  u^  r-^  .-  p.tw   ; 

Q  5^.  -•  r-*  »**  hv.  o  Pi  ^  Ws  <-  cv*i  i^    r4  o  ^  V'^b  M  b  '«  *  Vi  b  «  '(b  V  ^  bv  t 

Tt  Tn  '^  v\  i^  aa  ^nb   t^  ■^    -^  T^  f*      «-        —nim  ^^  ^*^»  »  r-^  m'  ^  f*T  *<! 

1IIIM      I+  +  +  +  +  ++4-MJ    If  t    I  +  +  +  +  -r-  ++  I 


*  t«^  T^lA    mt     ^  V^     iO     !*^ 
J  **»         ^  «*\  u^     fi    r»> 


*|l^ll1l7g 


=  ^  ^  4^  rt  f4 
J    u^ifl    Kan    Ov  0 


*rt     O  4    «  ^  I 


1  ^  v\\a  -a      r-  >»   o^  o   o 


C    i«  "rfv  0    O    p*  QQ 


ri«l  t>li  i>4    t^ 


s4    I       '^-^M         SH^HSftOT   tiOSHSfH^DO    B9SH^H&t<f»    BOSnNf^HS^^    W?$f 


-illiiojf 


^tB 


ifn^w^^      r^9oayO»f4r^     ^  vi^o   r-E»   On  O 


I 


3   3X3^9: 

vn  v%  t^  1^  V    #*1  I 

In  rv  fr  ^  V"  j»  <i 


I 


MM 


d  9l  ti  d  d  d  :i  d  d  d  m  d  d  d  d  m  d  d  d  ii  d 

^[^wi'ri  b^^  yset  b   N  Vr->b*  wiio  V*^   b^i>**n 

r^no  u^  -^  i?n  «               M  (w>i  ^  'w-L*  r^  oo  r^ic  w  t*^  i«  « 

+  +  +  +  +  +  +  MM    [    M    t  +  +  +  +  -M-  + 


a  0 


■^  ^     pfl  r^  1 


J  oo    »i  0       l0^30    w^  I 


«4  HA) 


■«q*tio§ 

c 
^ 

1^ 

0G    ti   r      f-*«.    (?*^» 

f-^  rf^  o   «■  «■   O   p- 

&t  O*  O    —    H    rt    f*^ 

->    n    p4    ^    r4    f^    H 

ri    "^  ^  **%  (^  n*^ 
O    0    **    I*    f**  -i- 

3i 
1 

'   B 

pm    »    m    t¥%  W7  ipt     ? 
O    M    rl    4^  -^sP  '£ 

WHi                —    M    rt    «^ 

1 

p-^        ri   v'.  r*    - 

BB  .^  ^  :^  t-t  li-  '^ 


fflS^^Hfeag    WJShSh'**^   mT?*&^V*.'^'T* 


6 


Meteoric  Showers. 


[No.  287. 
Radiant-pomis  of  the  prineipai  Metmric  Showers  of  the  Year, 


B&te. 

Bfldistit. 

Moti^rB. 

Pttte. 

EfldiJtnt 

Meteor*- 

Jan.     ^  ... 

230  453 

Swiftj  long  psthf. 

Julf  a»... 

a            i 
335  -iS 

Plow;  Icmg, 

1   - 

i     15^  +4> 

SwitV. 

5°.^' 

6  +35 

Swift ;  iirewkp. 

11  ... 

iio  +n 

Swift;  alrpatfl. 

Aug.    4  ... 

|o  +36 

Swift;  Btnenks. 

17.,. 

=  9S  +53 

Slow  ;  bngtit. 

4-10 

350    +fT 

Swift. 

ai  ... 

joS  -   £ 

WpTBwi  ft;  streaks 

10  ... 

45  -^S7 

midi  streaks. 

as  .. 

n<  +3* 

Swia. 

14  ■" 

111   -1-62 

Rather  »i«  iff. 

^^   *^— 

1J3  +5^ 

Very  iwift. 

15  ... 

319^   +5  3 

Swift;  briplit. 

Ftk    5*Tc 

7+  +43 

SW;  brigbt. 

16  ... 

61    -H4S 

Swift ',  atmikik 

15  ..^ 

256  +11 

Swifts  Bti^nks. 

23   ... 

291  H-6o 

Slow;  bright. 

15 

161   +  4 

Swift;  tt reals. 

25  ... 

5  +11 

Slow ;  ibort. 

20    .., 

181  +34 

Siria;  briglit. 

SepL    4-2C^ 

346  ±  0 

Sh)w. 

SO   ,,. 

a6j  +36 

fewift;  Btreiiks. 

S"iS 

fti  +37 

Swift;  Btreuks. 

MiT.1-4.^ 

j66   +  4 

Slow  J  bright. 

^t; 

(0^    +§2 

Swift;  flirraks. 

14" 

*^o  +54 

Swift 

10 ... 

74  +41 

Swift;  Btrpnk*. 

i«  .. 

316  +76 

Sloir;  bright. 

15... 

77  +57 

Swift;  BtPeaka. 

3+  ., 

1^1   +^8 

Swift. 

21 .. 

51   -H19 

Slow. 

2?  .,. 

219  +li 

gwifl;  wnall. 

2Z  ... 

315  +5* 

SIowJBb. 

iB  ... 

26J   +61   ' 

Raf  her  nwift. 

27   ^^ 

75  +15 

Swift;  BttHikf. 

Aft,   11-2^ 

aiQ  —10 

How  lirebaili. 

OcL     1  ... 

2J0  -1-52 

Slow;  bright. 

jS  ,.. 

131  +1? 

Swift;  ft!iort. 

4  ... 

ni  +79 

Swift;  itreakft. 

iS^ia 

296  +  0 

Swia;  «ireaki> 

4... 

|io  +77 

Siowiftb. 

19  ... 

139    —    2 

Slow;  long. 

8  ... 

77  +31 

Swift ;  itrej^ki. 

30  ... 

270  +33 

wift. 

g-M 

45   +5* 

^'rniiJl ;  »hurt. 

15.. 

17^  +1' 

Swift;  flinrl. 

14.. 

Ij3   +6^ 

Rather  *>wifu 

30  ". 

2^1   +59 

Rather  »ltjw. 

18  ... 

92  -HIS 

bwirt;  strf*k8. 

Mty     I.. 

J39  +46 

Small ;  short. 

20  ... 

IC6     +!2 

Swifl;   iln^ukft. 

|-' 

iii  *'^' 

Slqwisb. 

29  ... 

IC9  +23 

Very  »wift. 

6  .., 

338  -  2 

Swift;  »trienii. 

Not,    I  ... 

43   +21 

Slow ;  bright. 

7  ... 

;    144  +  7 

b\im\  bright. 

2  ... 

55  +  9 

Slow;   brjght. 

IJ  .., 

251   +a7 

Mow ;  ittialJ. 

t 
f  ... 

t02  -h73 

Verj  Rwifl 

29- 

264  H-64 

Slowi^h. 

lC-12 

111  +3t 

Vei7&wift;iitresak 

30... 

133   +17 

Swift ;  »trpiit«.        1 

I4'i5 

ISO  +32 

Swift ;  Blreiikff. 

Jun*  a.  J  7.. 

249  -*o 

Slow ;  flpphnlifl. 

16.28 

"54  +4« 

Swift  ;  Btreaka, 

JO.. 

261   +   5 

Vpfj-  bIow. 

20-23 

62  +21 

How;  bright. 

n-ig 

174  +69 

Eadier  iwift. 

21*24 

25  +44 

Veryfilaw;  tmiRi 

13... 

310  +61 

^wift;  streolB- 

2S^28 

2t"S  +43 

Ver>  *wift. 

JS-' 

291   +5* 

Swift  J  iomth 

30  ... 

190  +S'« 

Swift;  Rtmikft. 

ao  .., 

335  457 

Swift. 

Dec.    4  ... 

162  +58 

Swift;  Ktreflka. 

26  ,.. 

354  +39 

Swiff;  itFcala. 

6... 

So     +2| 

Sluw;  bngbL 

Julj    4  ..^ 

3C3  +24 

Swiff. 

8.. 

H5   +  7 

Swift;  streakn. 

?*'■ 

331  +i6 

Swift,                      ' 

«.. 

20K   +71 

Rttther  awii't. 

^              6m» 

2^2    -IJ 

V>r7  »1<}W. 

Id- 12 

108  +33 

SwiJt;  fiboH. 

1            19,*. 

314  +4S 

Swih  ;  ibort 

12  ... 

119  +29 

Rather  ^ft  ill 

»           aa  ... 

16  +3t 

Swift  ;  stt-eaki. 

21  ... 

194  +67 

Swift  J  *tiT«k«. 

;    aS'E€p.i5 

1      48  +43 

SiH'ift  ;  Btrcfflkfl, 

IS." 

98   +3' 

V(?i7  *low. 

Tl 


The  nidiniit-p<^jntt  of  the  more  brill »«nt  Bhow^rs  nre  indicated  hj  heavier  type. 
Leonids  of  Ku^emb^r  will  probably  furnish  Hnllh.^i  dtispkys  n    900  and  1901. 

1  he  Perseids,  ^ith  mai.  un  Aitgust    o, arr  visible  for  n  con^idtrahh^  prind  and  their  radian 
point  exhibits  a  motion  to  K.^'.E.  smongbt.  the  stars.    T  ;«  toUowjug  it  an  ephemeris :— 


D»te. 

Radiant. 

Date. 

RadmnL 

1       Dafe. 

Riidbmt. 

/ 

July  19  ... 
21  .,. 

^%  ... 

Q                C 

J9  7  +  5^*9 
21*8  +  51  6 

a4'0  +  5i-a 

26-2  + 52-8 

**'I  +  5J3 

Jtilj  29  ... 
31  ... 

Aug.    a  *., 

4  ..* 

30-8+53  a 

33'^  +  54H 
S5'5  +  S5'^ 
37-9 +  5  5-5 
40*1  +  560 

1 

Aug,    ft... 

10  ,.. 

11  ,^, 
14.. 

42fi  +  st»5 
4Sx+i7-o 

47^5  +  S7'5 
50-I+IJI-0 

5a'6+S8'5 

1900.] 
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Planets. 


Jupiter  in). 


[No.  287. 
Satnin  ( h ). 


1900. 

B.A. 
Noon. 

Dec 
Noon. 

Diam. 

Bisea. 

Tran- 
sits. 

Sets. 

R.A. 
Noon. 

Dec. 
Noon. 

Diam. 

Rises. 

Tran- 
sits. 

1 
8 

h 

h  m  a 

0   1 

II 

h  m 

h  m 

m  h 

b  m  8 

0  1 

H 

b  m 

b  m 

Jan. 

I 

'5  57  7' 19  37  S. 

298  16  54 

21  12 

I  30 

17  50  »3 

22  26  S. 

14-0 

'9  5 

»3  4 

3 

21 

16  12  18;  20  18 

3"'o  15  55 

20  8 

0  21 

18  0  5 

22  27 

14-2 

,7  56 

21  5s 

I 

Feb. 

10 

16  24  46;  20  48 

32-8  14  53 

19  2 

23  II 

18  8  39 

22  27 

14*4 

16  46 

20  45 

0 

Mar. 

2 

16  33  28  21   5 

34*8  13  43 

^  'I   ^' 

21  59 

18  15  27 

22  24 

14-8 

'5  33 

19  33 

*3 

22 

16  37  29  21  12 

37*0  iia  30 

16  37 

20  44 

18  19  57 

22  22 

15-2 

14  19 

18  19 

22 

X 

11 

16  36  17  21  8 

392 

11  9 

'5  »7 

19  25 

18  21  46 

22  20 

15-8 

13  2 

17  2 

21 

I 

16  30  8  20  55 

41 -o 

942 

13  52 

18  2 

18  20  46 

22  20 

162 

11  42 

«5  4* 

19 

21 

16  20  29,  20  34 

420 

8  13 

12  24 

16  35 

18  17   II 

22  22 

i6'6 

10  20 

14  20  18 

June 

10 

16  9  551  20  10 

41-8 

6  40 

10  54 

15  8 

18  II  43 

22  25 

i7'o 

8  57 

12  56 

16 

30 

16  1  15  19  50 

40*6 

5  " 

9  27 

'3  43 

18  5  25 

22  28 

17-0 

7  3» 

II  31 

«5 

July 

20 

IS  56  36  19  41 

38.8 

3  47 

8  4 

12  21 

17  59  32 

22  30 

i6-8 

6  7 

10  6 

14 

Aug. 

9 

15  56  53l>9  47 

366 

2  29 

6  46 

11  3 

17  55  «3 

22  33 

16-4 

4  45 

8  44 

12 

*2 

16  2  6  20  6 

34b 

I  17 

5  3» 

2  ^7 

17  53  17 

22  35 

160 

3  *4 

7  13 

II 

Sept. 

18 

16  II  42!  20  36 

32-6 

0  12 

3  «8 

8  34 

17  54  6 

22  39 

'5*4 

a  8 

6  5 

10 

Oct. 

8 

16  24  55,  21  II 

312 

23  11 

7  i5 

17  57  40 

22  42 

ISO 

0  53 

4  50 

8 

28 

16  40  571  21  47 

30-0 

22  II 

»  15 

6  19 

18  3  41 

22  45 

146 

23  41 

3  38 

7 

Not. 

17 

16  59  0'  22  20 

294 

21  14 

I  H 

5  14 

18  II  39 

22  46 

142 

22  30 

2  27 

6 

I>ec. 

7 

17  18  18  22  46 

29-0 

20  18 

0  15 

*  "i 

18  21  I 

22  44 

14-0 

21  21 

X  18 

5 

317 

17  38  I  23  28. 

292 

19  18 

23  13 

3  8 

18  31  6 

22  39  S. 

140 

20  II 

0  9 

4 

Uranus  (y). 

Nepttme  (tjr). 

Jan.   I 

16  34  12 

21  55  8. 

3'4 

»7  45 

21  48 

'  5« 

5  39  «9 

22  4N. 

27 

a  49 

10  55  19 

_   3' 

16  40  16 

22  7 

'5  54 

19  56 

23  58 

5  36  20 

22  3 

27 

048 

8  5417 

Mar.  2 

16  43  39 

22  14 

14  0 

18  I 

22   2 

5  35  * 

22  4 

2-6 

22  49 

655 

15 

Apr.   I 

16  43  40 

22  14 

12  3 

16  4 

20  5 

5  35  53 

22  6 

2-6 

20  51 

4  57 

13 

May     I 

16  40  39 

22  9 

10  1 

14  2 

18  3 

5  38  44 

22  9 

2-6 

,8  55 

3  2 

11 

V 

16  35  44 

22  0 

7  58 

12  0 

16  3 

5  4*  58 

22  12 

**5 

17  2 

*  9 

June  30 

16  30  4^ 

21  50 

5  54 

9  57 

14  0 

5  47  45 

22  14 

*-5 

>5  5 

23  12 

July  30 

16  27  28 

»«  43 

3  5' 

7  55 

II  59 

5  52  " 

22  14 

a'5 

13  11 

21  x8 

Aug.  29 

16  27  7 

21  42 

I  53 

5  57 

10  I 

5  55  *5 

5  56  47 

22  14 

2-6 

II  16 

19  23 

Sept.  28 

16  30  0 

21  49 

*3  59 

4  a 

8  5 

22  13 

2-6 

9  20 

17  27 

I 

Oct.  28 

16  35  37 

22  I 

22  8 

2  10 

6  12 

5  56  2 

22  12 

2-6 

7  21 

15  28I23 

Nov.  27 

16  43  0 

22  16 

20  18 

0  19 

4  20 

5  53  H 

22  IX 

i*7 

5  »o 

13  27121 

Dec.  ^7 

16  50  47 

22  29  S. 

J  *r 

18  26 

22  25 

2  24 

5  49  SO 

22  II  N. 

*7 

3  19 

II  26' 19 

Ceres. 

PaUas. 

1900. 

R.A. 
Noon. 

Dftc. 
Noon. 

Transits. 

1900. 

R.A. 
Noon. 

Dec. 
Noon. 

Transits. 

July  6... 

18  ... 

30... 
Aug.  11  ... 

23  ... 

h  m 
21  17 
21  9 

20  59 
20  48 
20  38 

26  56  S. 

28  18 

29  34 

30  34 

31  II  8. 

b  m 
14  18 
13  23 
12  25 

II  27 
10  30 

June  12  ... 

24  ... 
July  6  ... 

18  ... 

30... 

b  m 
19  15 
19  6 
,856 
18  47 
18  38 

^^   s;N. 

2»  14 

20  56 
19  22 N. 

b  m 
13  51 
12  55 
II  58 
II  I 
10  6 

Juno. 

Vesta. 

Sept.  4  ... 

038 

I  24  N. 

13  43 

Sept.  16  ... 

8  I 

20  sN. 

20  19 

16  ... 

0  33 

I  pS. 

12  51 

28  ... 

8  20 

19  26 

19  50 

28  ... 

0  26 

3  42 

II  56 

Oct.  10... 

8  37 

18  46 

19  20 

Oct.  10  ... 

0  18 

6  18 

II   2 

22  ... 

8  52 

18  8 

18  48 

22  ... 

0  12 

S  258. 

10  8 

Not.  3... 

9  6 

X7  36 N. 

18  15 

Thfi  times  of  rising  and  setting  correspond  to  tbe  adjacent  tranait,  irrespective  of  tbe  day  given  i 
^A&  ffnt  column. 


1900.] 


Eclipses. 


>     6      51: 
'     1    iS 


6    c- 


ECLIPSES  IN  1900. 

In  the  year  1900  there  will  be  two  Eclipses  of  the  Sun  and  one  of  the 
Hoon. 

I. — A  Total  Edipse  of  the  Sun,  1900,  May  28. 

Visible  as  a  Partial  Eclipse  at  Greenwich.  The  centre  of  the  shadow  after 
passinff  through  Mexico,  Gheorgia,  South  Carolina,  and  North  Carolina,  crosses 
the  Auantio  and  reaches  the  Continent  of  Europe  on  the  coast  of  Portugal,  not 
far  from  Oporto,  where  the  duration  of  totality  is  about  94  seconds.  Cr09sing 
Spain  it  Iea\es  that  country  at  a  point  near  Alicante,  and  passes  thence  along 
the  north  coast  of  Africa  ending  its  coarse  in  Egypt,  where  the  middle  of  the 
Eclipse  happens  at  Sunset. 

Eclipse  Totality  Totnlity  Sun's 

begins.  begins.                ends.  Altitude, 

hms  hms  hms  q 

^>^r    2  43  7  414*  4     3   'S  4^ 

Talavera  (near) ...      2  49  58  4    6  42  489  39     * 

Alicnnte 2  58  47  4  12  52  4  14  11  34 

Algiers    3     5     9  4  >7  20  4  18  22  30 

G.M.T.  in  all  eases. 

Central  Eclipse  begins  May  li*  i^  14B7  G.M.T.  in  Long.  116®  41'  W., 
Lat.  17**  55'  N. 

Central  Eclipse  ends  May  28^  41"  33"*3  G.M.T.  in  lA)ng.  31^'  36'  £., 
Lat.  »5*>  24'  N. 

Details  of  Partial  Edipse  for  British  Stations.  The  times  are  Greenwich 
Mean  in  all  cases : — 

Eclipse  Greatest  Edipse 

Station.                   begins*  Eclipse.  ends.  Magnitude, 

h     m  h     m  h     m 

Greenwich 2  47*0  3  54-9  4  57-5  o*68i 

Cambridge 2  467  3   53*9  4  56*0  0*664 

Oxford    2  45*3  3  53*6  4  567  0*683 

Liverpool   2  42'!  3  49*9  4  52*9  0*656 

Edinburgh 2  40*8  3  46*1  4  47*4  0*599 

Dublin    2  37*9  3  47*4  4  5^  o  0*676 

At  Greenwich  (and  throughout  the  British  Isles  approximately)  first 
contact  is  108®  from  N.  point  towards  W.,  and  last  contact  iii^  from  N. 
towards  B.  (direct  image). 

II. — A  Partial  Edipse  of  the  Moon,  1900,  June  12. 

Partly  ? isible  at  Greenwich.  The  Eclipsed  portion  of  the  Moon  is  yery  small. 
Magnitude  of  the  Eclipse  *ooi  (Moon'^s  diam.=  i).  The  first  contact  with  the 
shadow  occurs  at  176^  from  the  North  point  towards  the  East.  Last  contact 
At  i8o^ 

h     m  h      m 

First  contact  with  Penumbra  13     16-2  With  shadow  15  24*2 

Lwt        „        „  „         17     390  „        „         15  3<o 

Tbtf  MooB  will  set  at  Greenwich  at  15^  54". 

III. — An  Annular  Eclipse  of  the  Sun^  1900,  Nov,  21. 

InTiaiUe  at  Ghvenwich.  The  central  line  passes  from  the  Loanda  Coast, 
ttirongh  Bbodesia,  and  crosses  the  Indian  Ocenn,  jusl  south  of  Madagascar. 
Its  course  ends  in  Northern  Australia  after  passing  through  the  Colony  of 
West  Australia. 

Central  Eclipse  begins  generally  Norember  21^  17*'  26'"*9  G.M.T.  in 
Longitude  2®  3b'  E.  of  Greenwich,  Lat.  6°  T  S.  Ends  generally  NoYcmber 
SI*  11^  i*«-8  in  Long.  135''  ao'  East  of  Greenwich,  Lat.  18®  ji'  ». 


10  Occtiltations,  jgoo.  [No.  287. 

OCCULTATIONS,  1900.     (Visible  at  Greenwich.) 


Date. 


Jan. 

6 

9 
10 
10 
10 
II 
II 

16 
'9 

20 
21 
22 

»? 

Feb. 

1 

6 

7 

7 

8 

II 

»S 

Max. 

5 

6 

8 

10 
II 
II 

'5 
21 

;Apr. 
3 

4 
7 
8 

18 
:  19 

I  ^^ 
I  20 

'■  23 

23 

24 

May 

I     I 

5 
6 

7 
»5 
18 


Star. 


ce 


19  PiM^iinn k'i  I 

27  Arietis  6*5 

r'  Arietw    52 

65  Arietis  yt 

D.M.-|-2o°6o2.6-2 

r»  Tauri 46 

K^  Tauri 5-5 

B.A.O.  1970  ...;6'5 

a  Cuncri 4*3 

p^  Leonis    ;6-2  ! 

B.A.C.  4oc6   ...\s'7 

y  Virginia    157 

75  Virginis '(^'j 

B.A.O.  4722   ...5-5 

K  Pisoiura  '5c 

i  Arietis     4-5 

A^  Tauri 65 

56  Tauri     5-4 

fi  Tauri   5-2 

B.A.C.  2649  ...'6"3 
55  Leonis    '60 

40  Arieti»  6'i 

B.A.C.  1 143  ...59 

Neptune.  1 
/Oeniinoriim...!52 
D.M.  +  i60i679!6-5 

29  Cancri  j5'9 

f  Leonis  15-1 

pOphiuchi(S*)  53 
Saturn. 


B.AC.  1373  ..S7 

0  Tauri  4-8 

5  Cancri 6-4 

a  Cancri '4*3 

24  Ophiuolii  ...  5'6 
B.A.C.  6088  ...60  I 
33  Sfagiltarii  ...;6-o 
h  Sagirtarii  ...J3'5 
c*  Capricorni  ...1 5  2 
c*  Caprifurni  ...|6-2 
fc  Aquarii  15*5 

t  Tauri  147 

A^  Cancri  15*6 

w  Leonis .5-6 

19  Sextantis  ...|6'o 
15  Ophiuebi  ,..\6-^ 
B.A.C.  6707  ...;6'2 


Disnp. 


M.T. 


15  10 

10  27 

10  40 

6  32 

17  17 

10  o 
12  46 

11  22 
20  33 
15  35 


6  22 

4  56 

6  13 

13  43 

7  36 

14  13 

15  20 

17  19 
20  35 

8  47 

9  30 

5  36 

11  46 
10  36t 

15  9  I 

12  37^ 

14  27 

15  23 
'5  34 

14  20t 


9» 

"39 

33 

45 

108 

»«5 

»43 
24 

>74 
no 

'57 
122 

»74 
136 


6  56  loi 
8  36  I  127 

7  3  !  39 

14  3  ; 118 

15  50  »33 
17  II 
13  20 


120 
III 

127 

841 

lOI  I 

98  1 

481 

»39 
9ft 

»74. 

"1 

88 

7J 
82 

9* 

85 

77 

125; 

87 

II  I 

83 
89 


8  58  ;  no 

II  48  I  124 

11  1  I  79 
10  43  I  127 

12  39  88 
12  39  i  22 


Reap. 


M.T.  I  P. 


8  10  I 

9  48  I 


June 


7  59 

9  < 

15  58 

>>  3+ 

II  23 

6  59 

17  50 

11  6 
13  46 

12  26 

16  45 


7  43 
9  24 

8  o 
14  49 
16  29! 
18  4: 
14  40 


7  7 

6  13 

7  34 

14  40 

8  14 

15  6 
,6  25 

>7  33 
21  46 


9  44 

10  22 
6  48 

«»  45 

11  42 
16  28 
13  30 

15  42 
»5  57 

16  37 
15  12 

9  48 

12  42 
II  51 
II  49 

»3  59 

13  18 


215 
191 

295 
288 
246 
241 
213 
336 
236 
301 
263 
291 

225 

273 

210 
214 
306 
243 

237 
276 
312 

208 
256 
268 
299 

353 
264 

3'5 
194 

255 


275 
304 

3'7 
3«7 
293 
272 
226 

255 
306 

233 
228 


259 
277 
329 
285 
279 
3»5 


Date. 


2 

7 

«3 

July 

3 
8 

9 
10 
II 
II 
>4 
14 
«5 
16 
16 
21 
21 

Aug. 

9 
12 
16 

17 

18 
18 

Sept. 

3 

4 

7 
12 
12 
»3 
13 
14 
15 
18 

Oct. 

I 
2 

3 
6 
8 
8 

9 
II 
II 
II 
12 

16 
29 


Star. 


" 
■S 


Disap 
M.T. 


r  Cancri 50 

D.M.- 10®  357060 
Saturn. 


B.A.C.  4006   ...  5'7 

d  Scorpii |2'5 

24  Opniuohi  ...15-6 
B.A.C.  6088  ...  60 
33  Sagittarii  ...  6'o 
I*  Sagittarii  ...  35 
j^  Capricorni...  5-2 
c^  Capricorni...  6*2 

K  Aquarii    5-1; 

16  Pisi'ium .5*6 

19  Pieciuui 5*2 

53  Tauri 55 

D.M. +200751.  59 

DM. -1 6°  5609  60 
K  Piscium   5'° 

54  Arietis  !^'5 

B.A.C.  1242    ...|6-6 

c  Tauri    W'T 

105  Tauri    5  8 

Saturn. 

^'  Sagittarii 
c^  Capricorni . 
tr  Arietis    .... 
p'  Arietis    .... 

13  Tauri 

14  Tauri . 


D.M.-f2o0  785'. 

Z  Tauri  

29  Cancri  


B.A.C.6347  ...60 
B.A.C.  6710  ...W 
J3.A.C.  7063  ...i5-2l 
K  Piscium   5*0  , 

B.A.C.325 ;6-5 

D.M+io°i68. 

19  Arietis  

fa>'' Tauri 

B.A.C.  1342   ... 
D.M.+2o'^785. 

:  Tauri   

V  Geminorum.. 
«c  Cancri 


6-5 
6-2 
4-6 

5-8 

4-c| 

50 
d  Sagittarii 4*9  . 


h    ni 

8  33 

9  58 
9  40 

8  o 

11  24 
10  50 
14  17 
10  18 

12  19 

9  43 
9  54 
8  29t 

"  3 
17     I 

13  2 

»4  53 


11  34 
16  10 

»3     » 
10  5c 

12  42 
»4  47 

7   16 

7  35 
5  41 

12  35 

16  27 

9  43 
10  14 

8  39t 

9  27t 

14  48 

8  32 
10     8 

8  54 

13  35 
5  52 

12  9 
8  10 
8  47 
10  59 
18  59 
18  36 

15  o 

17  26 
8  27 


M. 


o      h 

120  I        9 

i^6{   10 
89  I   10 


II I 

160 

6s 
128 

i2r) 

no 

«3 
83 
86 
16 

359 
63 

150 


9 
II 
II 

»4 
II 

10 
10 

9 
1 1 

17 

«5 


89 1  12 

39!    »7 
32     13 


«3i 

II 

4» 

'3 

46 

'5 

128 

8 

62 

8 

74 

6 

80 

«3 

76 

17 

59 

10 

83 

11 

120 

9 

37 

9 

69 

'' 

82 

9 

31 

10 

64 

10 

3« 

'4 

119 

6 

71 

13 

18 

8 

33 

9 

27 

II 

«44 

19 

5' 

»9 

40 

I  s 

149 

'  iS 

358     8 


*  Star  rising.  ♦  Star  setting.  t  Star  below  Ijorieon. 

Jhe  angles  (P;  arc  reckoned  from  the  true  N.  point  in  the  direction  N.,  E.,  S.,  VV.,  r.  e.  from  1 
bottom  of  the  Moon's  inverted  image  towards  the  right. 


iQoai 


Occuliations,  1900  {continued). 


11 


Star. 


i 


r  Arietis    5'6 

»»*  Arietis    j^'S 

i4Taiiri 6-4 

B.AC.  1241  ...  6-6 

I  Gancri I5'9 

A*  Cancri  |5'6 

A^Cancri  |5-8 

«*  Leoiiis     j5'6 

0*  Leonis    l6'2 

c  PUciiim   l$*o 

16  Piacium 5*6 


Diaap. 

Ker 

M.T. 

P. 

M.T. 

h     Tti 

0 

h    in 

9  54 

49 

10  58 

n  47 

a; 

14  31 

641 

n 

7    4 

14  29 

86 

15  38 

14  38 

112 

15  56 

II   54 

too 

12  58 

'4  45^ 

190 

14  56 

10  33t 

77 

II    22 

13     ct 

106 

14       0 

6  II 

21 

7     7 

11  *3 

96 

12  14 

P- 

Date. 

P. 

0 

Dec. 

*74 

307 

320 

265 

281 

289 

207 

3H 

10 

296 

II 

281 

12 

220 

24 

26 

30 

Star. 


168 


DM.  4- 10' 

19  Arietis  

13  Tauri 

w^Tauri  

B.A.C.  1342  .. 
D.M. -1-20"  785 
D.M.-hi7°596 

K  Cancri 

19  Sextantis  .. 

^5  Leonis  

B.A.C.  7063    .. 

51  Aquarii 

19  Arietis  


^ 

Disap. 

Reap. 

s 

M.T. 

P. 

M.T. 

h     in 

li     m 

6-5 

8  18 

80 

9  28 

6-2 

5     7 

3' 

5  55 

S4 

18  4it 

0 

i8  45t 

4-6 

6  11 

26 

6  46 

6-5 

8  32 

»9 

9     5 

5-« 

16     5 

109 

17     0 

S'^ 

13  31 

'39 

14  37 

ro 

8  56 

III 

9  5* 

6-0 

>9  59 

los 

21     5 

6-0 

18     5 

60 

18  46 

6-2 

3  3« 

lOI 

4  36 

5'« 

7  42 

29 

8  33 

6-2 

'4     3 

64 

»4  53* 

f  Star  below  horizon.  X  Star  setting. 

The  aiigles  (P)  are  reckoned  from  the  true  N.  point  in  the  direction  N.,  E.,  S.,  W.,  i.  e.  from  the 

bottom  of  the  Moon's  in?erted  image  towards  the  right. 


The  following  **  near  approaches  ''are  also  given  in  the  *  Nautical 
Almanac/  and  are  especially  interesting  to  observers  rather  South 
and  rather  North  of  Greenwich  respectively  : — 

North  Near  Appro(iclies. 


\  Date. 

Star. 

Mag. 

Feb. 

1 

'      IS 

'  p^  leonis 

6-2 

'  7 

!  B.A.C.  4201   ... 

6-^ 

Mav. 

1 

'       8 

55  Leonis  

60 

10 

B.A.C  4io»     . 

6-3 

17 

1  B.A.C.  6336  ... 

6-3 

Julv. 

1 1 

^  SagitUrii   ... 

5-0 

Aug. 

9 
Ckt. 


Jail. 

»5 

23 

13 
Feb. 

16 
Apr. 

5 
xz 

13 
I- 

Juiv. 


I 

I  B.A.C.  7063  ...j    6-2 
i  D.M.- 20^5189!    65 


O.M.T. 

Angle. 

h   ni 

'9     7 
16  35 

0 
*3 
26 

9  52 
12  19 

«»     5 

29 

43 

355 

12  53 

345 

13  47 

336 

7  20 

348 

Date. 


Star. 


Oct. 
1 1 
16 

Nov. 

7 

De?. 

6 

3« 

3' 


D.M.-I-20O751 
a  Cancri     


13  Tauri. 


I  2:  Tauri  ... 

IT  Arietis 
I  p^  Arietis 


I 


Mag. 

G.M.T.I  Angle. 

h  m 

0 

59 

11   54 

349 

4*3 

12   17 

'3 

5-4 

6  21 

347 

3-0 

15  27         8 

56 

3  4i      341 

5'5 

7  22      342 

South  Aear  Approaches, 


j  5  Cancri j  6*4  |  1 1   44 

J>  M.  -  i7'^4053  65  I  17  29 

B.A.C.  4739  ...  6*2  I  18  31 

5'  iaiTi     :  5'4  «3   57 

€  l>eo(ii9 5*1    ,  751 

I         ! 

y  Geininoriun ..  4*0  13     6 

B.A.C.  40^6   ...  57  8    19 

q  Virginia  5-7  6  45 

c  Si'orpii     I  2*5   '  10  45 


I 


200 

2C4 

202 

181 
203 

192 

209 
206 
»95 


21       B.A.C.  1342  ...|    6-5  ,  14  31  I  169 

Au)r. 

»5 


19  Arietitf  /   62      14.  iq  j  757 


Sept. 
9 

17 

Oct: 

2 
10 

Nov. 
5 
9 
9 

9     I 
Dec. 

4 


I  21  Piseiiun    ...i 
j  D.M.-f  I7°i596| 

B.A.C  6336  ...I 
B.A.C.  6;o7  ...I 
B.A.C.  106+  ...| 


TT  Pi^cium  . 
X^  Orionis  . 
X*  Urionis  . 
68  Ononis  . 


h  m 

5'9 
56 

«»     5 
12  II 

6-3 
6-2 

6-5 

8  24 

9  49 
14  19 

56 
A'l 
4-8   , 
5-6 

4   50 

9  53 

14  51 

19     9 

'LL 


B.A.C.  1064  ....    6*5  ^  11  10  V  \iv 


'5' 
186 

165 

160 
168 

»59 
J7« 
186 
19Z 
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Date. 

Jan.      1 , 
II, 

21. 

Feb.    lo 

20 

Mar.     2 

12 
22 

April    I 
II 

21 


Disk  of  Mercury. ^Eros.  [No.  287. 

ILLUMINATED  DISK  OF  MERCURY. 


..0776 
..    884 

..  '944 
..  -981 
..    -998 

..  '947 
..  704. 
..   -281 

..  '020 
..  '072 
..  266 
..0-444. 


9 

187-1 
89-8 

i7A 
1492 

545 
3457 
334*6 
3277 
2995 
163-3 

154-4 
151-8 


At  Greenwich  Noon. 
Date.  k  9 


Maj 


I... 

II... 

21... 

31... 
June  10... 

20... 

30... 
Julj  10... 

20... 

30... 
Aug.    9  .. 

19... 

29... 


o'595 
•7  Si 
•919 

•997 
•859 

•657 
•479 
•310 

•»35 
•015 
•100 
•419 
0*804 


1513 
'53*5 
'59*4 
3230 

3529 

4-0 

12-3 

19-1 

28-2 

747 

I77*» 

192-3 

2039 


Date. 
Sept. 


Oct. 


Not. 


Dec. 


8.. 

.0-983 

2»  VI 

18.. 

.     99 « 

5b 

28.. 

.    -949 

216 

8.. 

.    -889 

25-6 

18.. 

.    -804 

22X 

28.. 

.    -664 

194 

7- 

.    -396 

169 

17.. 

.    -036 

15-3 

27.. 

•    •«93 

204-4 

7.. 

.    -607 

200*3 

17.. 

.    •82+ 

1931 

27.. 

.0-911 

183-6 

A:  18  the  ratio  of  the  illaniiaated  portion  of  the  apparent  disk  to  the  entire 
apparent  di.<ik  considered  as  the  superficies  of  a  circle. 

9  is  the  angle  which  the  line  joining  the  cunps,  or  extremities  of  the 
illuminated  portion  makes  with  tje  meridian. 


Appabent  Disks  of  Vexus  and  Mabs,  1900. 


Jan.  15.. 
Feb.  14.., 
Mar.  15.., 
April  15.. 


Venus. 
0-873 
0-801 
0-708 
0-576 


Mars. 
I -000 
0-998 
0-993 
0985 


May  15.. 
June  15.. 
July  15.. 
Aug.  15.. 


Vmtts. 
0*402 
0-144 
0-018 
0*280 


Mars. 

09:5 
0-962 
0-948 
0932 


Ventts.    Mars. 


Sept.  15...  0-493 


Oct. 
Dec. 


5...  0-637 

15  ••  o'lSi 
15...  0*836 


0915 
0*902 

0895 
o  907 


The  numbers  in   this  table  are  the  versed  sines  of  the  illuminated  disk,  the 
apparent  diameter  of  the  planets  being  taken  as  unity. 


OPPOSITION  OF  (433)  EROS. 

This  planet  will  approach  the  Earth  in  December  1900  within 
a  distance  of  0*315  (Sim's  distance  »•!),  a  closer  approach  than 
any  other  till  the  year  1931. 


1900, 


Dec. 


Nov.  10... 
18... 
26... 
4... 
12... 
20... 
28... 
1901,  Jan.  5... 
13... 


R.A. 

h  ni  8 
I  56  24 
I  41  8 
I  30  40 
I  26  32 
1  29  22 
I  38  48 

1  54  28 

2  14  34 
2  38     6 


At  Greenwich  Midnight 
Log. 


N.Dec. 

0 

, 

54 

13 

53 

37 

5«' 

5» 

49 

26 

46 

23 

43 

5 

39 

39 

36 

12 

3» 

45 

Kadius- 
vector. 

01145 
•1062 
•0982 
•0904 
•0831 
-0762 
-0701 
'0649 

0-0606 


Log.  distance 

from  the 

Earth. 

95737 
•5484 

-5292 

•5'43 
-5052 
•5000 
•4989 
-5019 
9*5077 


Stellar 
MMgiii- 

tude. 

938 

90S 
8-S8 
8-78 
8-78 


The  magnitude  will  actually  be  somewhat  fainter  than  that  here 
given,  owing  to  the  effect  of  phase,  which  is  very  appreciable. 
The  perihelion  passage  occurs  1901,  Feb.  7'*'84,  G.M.T.,  and  the 
Dearest  approach  to  the  Kirth  on  1900,  Dec.  26. 


1900.] 


Jupiter* 8  Satellites. 
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CONFIGURATIONS  OF  JUPITER'S  SATELLITES 

FOR  AN   INVERTING   TELESCOPE. 


'».. 

!»• 

17* 

16^ 

ApHL 

14* 

«y 

"3?- 

1?"    "T 

Oct. 
6^ 

'     Not. 

i>»y. 

1 

lOlM 

440I1 

4^0 ]#|  lOiH 

jiOi4 

iiO|4 

4i»0| 

4|tOi    1  43*Oi 

iiOl4 

xom 

t 

% 

Otii4 

14O11 

♦ijO!     p04P 

jiD*4 

atoiH 

10  r  14 

4O11I      4311O  '  41O1J 

O1143 

11304 

t 

I 

KiOi4 

|Oi4* 

41O11 

!4iiO 

Oi14« 

J11O4     4JOii     4ii03 

i40i| 

101I4 

3 

4 

^Oi}* 

IX104    ^*no 

4JOt* 

to  J  34 

UO14 

3:)£04    4£03*    2i40ij 

4i!0( 

jiOh 

4 

I 

I1O14 

iiOM 

4JxOi 

4(OH 

11O4I 

J1O14 

IO114 

ii04r    3^4*01 

41110 

liOU 

I 

3^a]^,OlM« 

4IJO1 

41OU 

40t»* 

311O4 

i|Oi4 

Ori4l      4PiO 

4J1O1 

HOjtt 

'   5 

iaOi4  1   iCHi* 

40tjt     4iOii 

4ItOx     |Ot43 

iDr|4 

1O114  !  I4O11 

lf4|Oi 

41O13 

I  : 

MOli  1  lOiu 

11O4I     4lOtt 

4jiOi 

«I40J 

iiO|4 

3tOi4  1  I1O4* 

411O3 

4O113 

9 

4O111  1   lOiH 

3|t04! 

i^om 

4IJ0» 

4iOJ3 

omh 

!ii04  1  tom 

40ii3 

4^110 

9 

IQ 

411O1 

jOr4t 

jOta4 

314^0 

4O111 

llOKj 

MJ1O4 

3O114  i  *t034 

41  Oi? 

4lOn 

10 

II 

41011 

I1140 

jiOh 

1O141 

420|#  1  4t03t 

»3i40 

3I1O34I  OiiU 

yMOi 

4>iOi 

II 

'     IS 

4lJOt 

fjtOi 

)lOt4 

jOij4 

411O! 

41*0 1 

140  i« 

itOH  aroi4# 

lit04 

413O1 

li 

1     ■] 

4iOJi 

40}i« 

jrOM 

iOfJ4 

401JI 

4II1O  \  41301 

041IJ 

13104 

XlOM 

41O13 

M 

"    M 

4I1O1 

at40n 

O1J14 

iOa|4 

MO14 

4!Oii 

41O1? 

4iOli 

IO114 

30IH 

10413 

M 

IJ 

4i;Oa 

41  Ou 

li04| 

IO114 

]iOi4 

4iOii 

4110  J 

4aiOi 

T1O14 

1103+ 

O1143 

If 

40tii 

4iOjft 

40ji4 

?ir04 

31014 
6ti4# 

*04i| 

40tij 

43riO 

140  f« 

Or34# 

1IJO4 

Jd 

\     '7 

1*041 

4?Oii 

itli04 

IO141 

JOI45 

413O1 

+jOri 

4*1  Di 

iOi34 

:i 

1     i> 

lOiH 

i4*iO 

4nOi 

^oim 

UOJ14 

J4iOi 

4MOi 

40r*3 

10314 

*9 

ijO*4 

IMOi 

4uOi 

r40ij 

11014 

31O14 

I40«e 

Ii4i03 

41O13 

3±t04 

^9 

'     i^ 

|OrH 

iO£4« 

4JiO« 

41OT1 
4fO|« 

OiiH 

|£l04 

J1O41 

40i$ft 

411  lO 

34O11 

10 

j.t 

?t04« 

^iOiH 

4OI11 

MOt4 

30 114 

1O134 

4J011 

4JOTef4TOi« 

11 

*t 

||04« 

lOiU 

+110  J 

4JOri 

J1041 

lOiM 

»jOf4 

1J041 

4I1O1 

41103 

ts 

»i 

0*514 

iOj+# 

4JOti 

4jnO 

141  0« 

tOi4il  «  OiiM 

J11O4 

4iOi« 

40i3« 

*! 

Z| 

11O4I 

!  I0«i4 

40lJ# 

4liOr 

41O11 

t04Ttt!  ^iOh 

lOiH 

»i40l 

41  Oil 

»4 

U 

14OM 

1"04 

J1Q41 

4}0i« 

411OJ 

4O131 

}tOi4 

MOi4 

Ot4lJ 

41031 

If 

41^01 

!lOi4 

rtOi4 

4tOx3 

441O1 

43iO# 

}1D4# 

lOtH 

lO£34 

4131O 

a6 

17 

41O11 

i04i« 

-iiOm 

SO4JI 

40Tii 

4ri'0 

Jt304i 

Oh«« 

1^1304 

34O11 

»7 

IS 

4JliO 

4O111 

O1114 

t04|# 

4MOi 

4J011 

4iOi3 

lOiU 

10I4« 

JJO4J 

iS 

19 

3£4lO« 

iiOm 

OJ114 

!4iOi 

4iOt# 

4iiOl 

i?Oi4 

JIOI4 

JIaOr4 

** 

ps 

40111. 

iOi!4 

|U04 

jt4JO 

4aOiI 

40I1J 

]ii04 

ijOu  1  lOiH 

JO 

ji 

41*0 1 

rOtH 

lOi4i 

4iO][i 

uOii 

1   T0il4 

It 

The  circle  (O)  representg  Jupiter  ;   H  signifies  that  the  satellite  is  on  the  disk ; 
%  signifies  tliat  the  satellite  is  behind  the  disk  or  in  the  shadow. 


Ephemebis  of  Jupiter's  Satellite  V. 

Greenwich  Mean  Time  of  eyery  twentieth  Eastern  Elongation.     The  times  of 
other  Elongations  can  be  found  by  adding  multiples  of  ii**'96  to  the^e. 


March 


April 


d  h 

d    h 

d  h 

d  h 

8  165 

April  27  120 
May     7  in 

June  16  74 

July   26  3'9 

.8  M-7 

26  6-^ 

Aug.     5  3-1 

28   148 

17    lO'l 

July     6  s-5 

15  2-a 

7  «3'9 

*7     9'3 
June    6    83 

16  48 

25  14 

17  130 

TABLE  OF  BESSEL'S  MEAN  REFRACTIONS. 


Z.  I). 

Mean 
Refi  action. 

Z.D. 

Mean 
Refraction. 

Z.D. 

Mean 
Refraction. 

Z.D. 

Mean 
Refraction. 

— 

0 

4          n 

9 

J      i« 

Pr. 

1       i< 

0 

/      II 

0 

00 

5<> 

1     254 

68 

2     219 

78 

4     250 

10 

102 

5« 

I     321 

69 

2     293 

79 

4     485 

20 

210 

60 

I     397 

70 

2     373 

80 

5     16  2 

,    30 

333 

61 

I     438 

71 

2     461 

81 

5     49  3 

35 

404 

62 

I     48-2 

71 

2     558 

82 

6     29  6 

40 

,            484 

63 

1     5^-8 

73 

3       6-6 

83 

7      197 

45 

I            577 

64 

I     57-8 

74 

3     186 

84 

^  23-3    ; 

^0 

;     '      8-7 

6S 

2       32 

75 

3     32  I 

85 

9    4<>'5      ! 

5^ 

1    138 

66 

2       89 

76 

3     474 

I 

^A 

1    193 

67 

2     152 

77 

4       4*9 

1 

\ 
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Jupiter^ s  Satellites,  1900. 


[No.  287. 


JUPITER'S  SATELLITES,  1900. 
Fhencmena. 


e,  Signifies  Ec.  dU. ;  E.  Be.  re. ;  o,  Occ.  dis. ;  O,  Occ.  re.  t,  Tr.  Ing. ;  T,  Tr.  Egr. 


2 
18 

21 
16 


10 


II 


12 


January, 

h  m 

7  42  ii.  e. 

7  56  Hi.  e. 

8  36  i.  L 

9  24  iii.  E. 
10  49  L  T. 

10  58  iii.  0. 

1 1  37  ii.  O. 

12  49  iii.  O. 

5  5  i  <?• 

8  4  i.  O. 

3  6  i .^ 

3  52  ii.  /. 

5  '9  i  T. 

6  17  ii.  T. 
23  34  i.  e. 

2  34  i.  O. 

20  58  ii.  e. 

21  36  i,  t. 
23  48  i.T. 

o  58  iii.  f. 

0  59  ii.  O. 
49  iii.  T. 

2  i.  e. 
4i.O. 
6  i. /. 

17  15  ii.  ^. 

18  18  i.T. 

19  40  ii.  T. 
12  31  '\.  e. 
15  34  i.  O. 
JO  15  ii.  e, 

10  35  i.  t. 

1 1  54  iii.  f. 

12  48  i.  T. 

13  23  iii.E. 

14  2r  ii.  O. 

15  19  ii.  0. 
9  iii.  O. 

59  i.  e. 

3  i.O. 
5  i.l5. 

39  "•  ^' 
17  i.  T. 

4  ii.  T. 
28  i.  e. 
33  i.  O. 
31  ii.  0. 

aj  34  i.  t 

1  47  i-  'J'. 
3  43  ".  O. 
5  19  iii.  t 
7  9  iii.  T. 

19  S^  '•  ^' 
»J    S  I.O. 


'7 

6 

10 


5 
6 

7 

9 

I 

4 
a3 


Jan.  (con.). 


d  h 

13  18 
20 
20 
22 

14  14 
17 

15  12 
12 
14 
15 
17 
»7 
»9 
21 

16  8 

12 

>7  7 

9 

9 

It 


18 


«9 


3 
6 
I 

2 

3 
6 

9 
II 

21 
ap  I 
20 
22 
22 

21  I 
16 

>9 

22  14 

>5 

16 

19 
'9 
21 

»3 

23  I 

10 

»4  9 
II 
12 

»4 

*^  I 

26  3 

4 


m 

41.  if. 
2  ii.  T. 
17  i.  T. 

27  ii.  T. 

24  i.  e. 

32  i.  O. 

33  i-^. 
48  ii.  e, 
46  i.  T. 
51  iii.  e. 

4  ii.O. 
21  iii.E. 
38  iii.  0. 

28  iii.  O 

S3  >•  ^' 

2  i.O. 

3  i.^ 
16  i.  T. 

25  ii.  t, 
SO  ii.  T. 
21  i.  tf^ 
32  i.  O. 
32  i.  t. 

4  ii.  e. 

45  i.  T. 

26  ii.  O. 
37  iii.  t. 
26  iii.  T. 
50  i.  e. 

I   i.  O. 

z  It. 
14  i.  T. 
47  ii.  t. 
12  ii.  T. 

18  i.  e. 
31  i.O. 
31  i.  t. 
21  ii.  e. 
44  i.  T. 
47  ii.  O. 
49  iii.  e. 

19  iii.E. 
56  iii.  o, 
44  iii.  O. 

46  i.  e. 

0  i.O. 

1  i.  t. 
13  i.  T. 
10  ii.  t. 
3S  ii.T. 
IS  i.  «. 
30  i.  0. 
30  i.  t. 
37  ii  e,    \ 


Jan.  (con.). 


m 

42  i.  T. 
7  ii.  O. 

52  iii.  t. 

40  iii.T. 

43  i-  «• 
59  i.  O. 

59  i.^. 

11  i.T. 
32  ii.  t. 

57  ii.  T. 

12  \.  e. 
28  i.  O. 
28  i.  /. 

53  ii.  e. 

41  i.  T. 
28  ii.  O. 
47  iii.  e. 
17  iii.  E. 
1 1  iii.  0. 

58  iii.O. 
40  i.  e. 
58  i.  O. 
57  1. 1. 
10  i.  T. 

54  ii.  t 
19  ii.  T. 


d  h 

26  5 
9 

13 
M 
23 

27  2 
21 

28  o 
I 

3 
18 
21 

29  t6 

17 
18 
22 

13 

30  I 

4 

5 

12 

15 

31  10 

'3 
14 

»7 


FehrtMry. 

8  i.  <!. 
27  i.0. 
26  i.  /. 
10  ii.  e. 

39  i.  T. 
48  ii.O. 
5  iii.  t. 
52  iii.T. 
37  i.  «. 
56  i.  O. 
56  i.^. 

8  i.T. 
14  ii.  t. 
39  ii.T. 

5  i.  «. 
25  i.O. 

25  i.^ 

26  ii.  e. 
37  i.  T. 

7  ii  O. 
44  iii. «. 
16  iii.E. 
23  iii.  o. 

9  iii.  O. 
34  i.  *. 


X  7 
10 

a  5 

7 

7 

II 

18 

19 

3  I 
4 

23 

4  a 
4 
6 

20 
^3 

5  18 
20 

20 

6  1 
3 


10 


/VA.  (con.). 

Fdf.  (con.). 

Mai 

d  h  m 

d  b  m 

d  h 

6  17  55  i.O. 

19  3  17  i.  0. 

1  14 

7  la  53  i.^. 

22  14  i.  t. 

18 

15  6i.  T. 

20  0  27  i.  T. 

2  13 

17  36  ii.  ^. 

I  33  ii.  e. 

»5 

20  I  ii.T. 

3  5«  ii-E- 

17 

8  9  2  i.  e. 

3  57  ii.  0. 

»9 

12  24  i.  0. 

6  22  ii.O. 

>9 

9  7  22  i.  t. 

1 1  39  iii.  e. 

22 

9  35  i.  T. 

13  12  iii.  E. 

3  9 

9  43  ii-  ^• 

16  36  iii.d. 

10 

14  27  ii.  0. 

18  20  iii.  0. 

12 

22  14  iii.  t. 

18  21  i.  e. 

12 

10  0  0  iii.  T. 

21  45  i.  0. 

4  7 

3  30  i. «. 

21  16  43  i.  f. 

9 

6  53  i.  0. 

18  55  i.  T. 

H 

II  I  51  i.  ^. 

22  54  ii.  t. 

»7 

4  4i.T. 

22  I  20  ii.T. 

5  3 

6  56  ii.  t 

12  49  i.  e. 

7 

9  21  ilT. 

16  14  i.O. 

6  2 

21  59  i.  e. 

23  II  II  i.  /. 

4 

12  1  21  i.O. 

13  24  i.  T. 

6 

20  20  i.  t. 

14  49  11.  e. 

8 

22  32  i.  T. 

17  8  li.E. 

9 

**  59  ii.  J; 

17  14  ii.  0. 

II 

13  1  18  ii.E. 

19  40  ii.  0. 

>9 

I  20  ii.  0. 

24  6  24  iii.  t. 

21 

3  45  ii-  0. 

7   «7  i.  «• 

22 

7  42  iii.  e. 

8  7  iii.T. 

7  0  ; 

9  14  iii.  E. 

10  42  i.  0. 

I 

12  31  iii.  0. 

25  5  40  i.  t. 

2 

14  16  iii.O. 

7  5»  '•  T. 

20  : 

16  27  i.  e. 

12  13  ii.  t. 

22  i 

19  5c  i.  0. 

14  38  ii.  T. 

8  4 

14  14  49  i-  f- 

26  I  46  i.  e. 

6  • 

17  1  i.T. 

5  11  i.O. 

16 ; 

20  1 6  ii.  t 

27  0  8  i.  t. 

20 

22  41  ii.  T. 

2  21  i.T. 

9  H  i 

15  10  55  i.«. 

4  5  ii-  ^- 

«7  1 

14  19  i.O. 

6  25  ii.  E. 

«9  5 

16  9  17  \.t. 

6  32  ii.  0. 

22  ] 

II  30  i.T. 

8  57  ii.O. 

22  2 

12  16  ii.  e. 

IS  37  iii.^. 

10  0  4 

14  35  ii-K. 

17  10  iii.E. 

II 

14  39  li.  0 

20  14  i.  e. 

14  I 

17  4  ii.O. 

20  37  iii.  0, 

14  2 

[7  2  20  iii.  t. 

21  20  iii.O. 

»5  5 

4  5  iii.T. 

23  39  i.  0. 

II  9  2 

5  24  i.  ^. 

28  18  37  i.  t. 

»'  3 

8  4»  i.  0. 

20  49  i.  T. 

17  2 

[8  3  4^  i  ^ 

19  4 

5  58  1:  T. 

March. 

>»  5  3 

9  35  u./. 

8  5 

12  0  u.T. 

I  I  31  ii.  t. 

«3  3  5 

23  52  i.  e. 

3  56  ii.T. 

6 

1900.] 
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Mar.  (oon.). 

Mar,  (eon.). 

JfT,  (con.). 

Apr,  (oon.). 

May  (con.). 

May  (con.). 

d    h    m 

d    h   m 

d    h   m 

d    h  m 

d    h    m 

d    h    m 

J    9  1 1  ii.  «. 

27  14  18  ii.  e. 

10  23  45  ilO. 

26    0  57  iiLE. 

10  12  39  L  t. 

27    0  13  iL  e. 

II  31  ii.  £. 

18  57  ii.  0. 

II     7  35  i.e. 

2    9  iii.o. 

14  51  LT. 

2  38  iL  (j 

1 1   36  ii.  0. 

28     3  48  i,e. 

10  42  i.  0. 

3  46  iii.  0. 

II     I  38  ii.  ^. 

7  5*  i-  0. 

.    14     I  ii.O. 

7    6  i.  0. 

15  21  iii.  e. 

9  10  L  t. 

4    2  ii.  T. 

10    4  i.  0 

I     13  31   ill.  «. 

7  26  iii. «. 

17    0  iii.  E. 

1 1  22  i.  T. 

9  38  L  e. 

28    4  49  iii.  / 

Ho     I  i.  «. 

9     3  iii.  E. 

19  13  iii.o. 

21     5  iL  t. 

12  10  L  0. 

4  59  i.  i- 

i       I     6  iii.  E. 

1 1  59  iii.  0. 

20  51  iii.o. 

23  29  iL  T. 

12     7     5  i-^- 

6  30  iii.  ' 

;       3  »5  i-  0. 

13  38  iii.o. 

12    5  36  i.  t 

27     5  50  i-  5; 

9  i7i.T. 

7  II  LT 

4.  26  iii.o. 

29    2     I  i.  t. 

7  48  i.T. 

8  41  i.  0. 

19     2  ii.  e. 

19  12  ii.  t 

i       6     7  iii.o. 

4  n  i.T. 

16  25  ii.  t. 

28     3  36  L  t. 

22    8  iLO. 

21   37  iL  i 

;      2  211.  ^ 

1 1  36  ii.  t. 

18  49  ii.T. 

5  48  i.  T. 

13     4    6  i.^. 

29     2  18  i.  0. 

15    0  33  i.T. 

14     1  ii.T. 

13     2     3  i.  c. 

13  52  iLf. 

6  36  i.  0. 

4  3«  i.  E 

6  38  ii.  t. 

22  16  i.  e. 

5     9  j.  0. 

17  35  iLO. 

22  27  iii.  t. 

23  25  L  f. 

9    3  ii  T. 

30     I   33  i.O. 

14    0    4  1. 1 

29    0  19  i.  tf. 

23  55  iii-'r. 

30     I   37  i.  T 

iS  29  i.  e. 

20  18  i.  t. 

2  16  i.  T. 

3     7  i.  0. 

14     I   31  i.t. 

13  21  ii.  a 

21  53  i.  0. 

22  40  i.  T. 

8  43  ii-  «• 

15  37  ijL^ 

3  43  i-  T. 

15  55  iLJi 

t<  x6  49  i.  /. 

31     3  35  ii.  «• 

12  56  ii.  0. 

17  14  ill.  T. 

14  45  ii-^ 

20  44  i.  0. 

19     I  i.T. 

8  10  ii.  0. 

20  31  i.  e. 

22     2  L  t. 

17     9  i»-  T. 

22  59  i.  K. 

22  28  it  e. 

16  44  i.  e. 

23  36  i.  0. 

30    0  14  i.  T. 

22  34  i.  «. 

31  17  5«  i.  ^. 

17    0  48  ii.  E. 

20    0  i.  0. 

15     8  45  iii.  t. 

10  14  iL  L 

15     I     2  i.  0. 

18  41  iii.  i 

0  51  ii.  0. 

10  23  iii.T. 

12  38  ii.T. 

19  57  L^ 

20     3  i.  T. 

3  16  iL  0. 

AprU. 

18  31  i.  t. 

18  47  i,e. 

22     9  i.  T. 

20  52  iii.  J 

12  ^8  le. 

20  43  i.  T. 

21  34  LO. 

16     8  20  ii.  e. 

16  20  i.  0. 

I     1   31  iii.^. 

16     5  35  iL  t. 

II   15  iL  0. 

18     7  iii.  t. 

3   13  iii.T. 

8    0  ii.  T. 

May. 

17     3  i-  ^' 

June. 

19  48  iii.  T. 

14  55  i.^. 

15    0  i. «. 

19  28  L  0. 

1  II   16  i.  t. 

17    8  i.T. 

18    2  i.O. 

1  16  28  L  t. 

17  II     9  iii.  tf. 

I     8  19  ii.  t. 

13  29  i.T. 

2    0  49  ii.  t. 

17  12  57  i.  i. 

18  40  L  T. 

13  48  iii.o. 

10  44  iL  1 

19  53  ii.  t 

3  13  ii.T. 

15     9  i.T. 

2     3     9  ii.  e. 

'*  *3  Im 

15     9i.  <>. 

22  18  ii.  T. 

II   13  i,e. 

22    0  ii.  e. 

6  43  ii.  0. 

16  35  L  T. 

17  28  L  K 

k9    7  »6  i.  0. 

14  27  i.  0. 

18     2    6  ii.O. 

13  15  i.e. 

18     3  52  iL^. 

2  12  17  L  t. 

10  48  L  0. 

3    9  ^3  i-  '• 

9  28  i.  e. 

16    0  L  0. 

6  16  ii.  T. 

14  29  i.  T 

0    5  4*  i-  ^• 

II  35i.T. 

12  29  i.  0. 

3     3  13  iii«. 

11  31  i.e. 

3     2  28  ii.  0 

7  56  i.  T. 

16  52  h.e. 

19  18  iii.  e. 

4  55iii.ifi. 

13  54  LO. 

5  13  iLK 

II  45  u.e. 

21  22  ii.  0. 

20  58  iii.E. 

5  31  iii.  0. 

19     8  49  L  ^ 

9  35  i-^'. 

16  30  ii.  0. 

4     5  41  i.  e. 

22  43  iii.o. 

7     8  iii  0. 

II     I  LT. 

II  56  LK 

ti    1  54  i'  e. 

8  54  i.  0. 

19    0  20  iii.  0. 

10  55  L  t. 

21  37  iL  e. 

4    6  43  i.  t. 

3  29  iii.  e. 

1 1  24  iii.  e. 

7  H  i-  <• 

13     7  i.T. 

20    0  23  ii.O. 

8     5  iu.  ^ 

5    4iii.E. 

13     2  iii.£. 

9  36. i.T. 

23  22  iL  t. 

6    0  i.  0. 

8  55  L  T 

5  16  i.  0. 

15  38  iii.  0, 

18  46  ii.  t 

4     I  46  iLT. 

8  20  i.  0. 

9  49  iii. 'J 

8  15  iii.o. 

17  17  iii.o. 

21  10  ii.T. 

7  44  i-  «. 

21     1  33  iiL^. 

21  26  iL  ^ 

9  55  iiiO. 

5     3  50  i.  t. 

20     1  57  i.  e. 
6  56  i.  0. 

10  26  LO. 

3  13  iiLT. 

23  51  iLl 

tt   0  12  L  <. 

6     2  i.  T. 

5     5  a«  i.^. 

3  15  L^ 

5    4    >  i.O- 

2  24  IT. 

14     I  ii.  t. 

21     I  50  i.  t. 

7  33  i.  T. 

5  27  L  T. 

6  25  L  E 

9    8  iLt, 

16  26  ii.T. 

4    2  i.  T. 

16  27  iL«. 

16  59  iL  t. 

6     I     9  i.  ^. 

II  33  ii.T. 

6    0    9  i.  tf. 

II   17  ii.tf. 

19  52  iL  0. 

19  23  iL  T. 

3  21  LT 

20  23  le. 

3  21  i.  0. 

15  16  ii.O. 

6    2  iz  Le. 

22    0  28  Lf. 

15  36  ii.  0. 

23  43  i.  0. 

22  17  i.  t. 

22  25  Ltf. 

4  51  i.  0. 

2  46  i.  0. 

18  32  ii.  Jb 

ij  18  39  i.  i. 

7    0  29  i.  T. 

22     I  22  i.  0. 

18  58  iii.  t. 

21  41  L  t. 

22  27  Lo. 

20  51  LT. 

6    9  ii.  e. 

12  12  iii.  t. 

20  35  iii.T. 

23  53  i.  T. 

7    0  53  i.  K 

Hi     1  ii.  e. 

10  34  ii.  0. 

13  49  iii.T. 

23  47  L  t. 

23   10  55  iL  e. 

19  3S  L^ 

5  44  ii-  0. 

18  38  i.  e. 

20  17  i.  t. 

7     I  59  i.  T. 

13  31  iL  0. 

21  48  i.  T 

14  5«  i-«- 

21  48  i.O. 

22  29  i.  T. 

12  30  ii.  t. 

18  57  L  e. 

21   57  iiL  I 

18  II  i.O. 

8     511  iii.  t. 

23     7  55  ii.  ^ 

14  54  ii.T. 

21   12  L  0. 

8     0  51  iiLl 

21   53  lit  L 

6  49  iii.T. 

10  20  ii.  T. 

20  41  i,e. 

24  15     7  iii.  ^. 

10  33  ii.  i. 

23  35  iii.T. 

16  43  i.  t. 

16  53  i.  ^. 

23  18  L  0. 

16     7  i.  t. 

12  58  ii.  1 

»5  «3     6  L/. 

18  56  i.T. 

19  48  i.  0. 

8  18  13  L  t. 

17     6  iiLO. 

16    53   i.O. 

•  5  19  i-T. 

9     3  13  ii.  t. 

24  14  43  i.  t 

20  25  i.  T. 

18     9  LT. 

19  22  L  E, 

>     22  22  ii.  1. 
Il  0  47  ii.T. 

5  38  ii.  T. 

16  55  LT. 

9     5  44  ii.  ^. 

25     6     6  iL  t. 

9  14     I  i.  t. 

It     6  i.«. 
16  15  L  0. 

25    035  ii.  e. 

9     0  iL  0. 

8  30  ii.T. 

16  14  LT 

9  19  i- «. 

4  25  ii.  0. 

15     9i.e. 

13  25  I.e. 

10     4  ^^  vv.  0 

12  38  i.  0. 

10  II   10  L  /. 

1 1  22  i.  e. 

17  44  i.O. 

IS  -^  'v.0. 

\        1   S^'^^- 

*7    7  34  i.  ^. 

13  23  iT.    J 
19  26  il  /».    / 

14  1$  1.  0. 

10    711  iii.f.   \26  10  \\  *ut. 

\       vv  \s  \. 

.     946LT.    1 

23  16  uL  e. 

10  2^  iiLO. 

\        \\  4S  ^T^- 

\      v-v  s-^  ^ 

11 


12 


*3 


H 


15 


20 


21 


26 


27 


28 


29 


30 


16 

June  (oon.)* 

d  b  m 

8  27  i.  t 

10  +0  i.  T. 

11  23  iii.  t. 
13  8  m.T. 
23  40  ii.  t. 

2  5  U.T. 

5  45  i.  0^ 

8  19  i.  £. 

2  54  i.  t. 

5  6  i.  T. 

17  52  ii.  0. 
21  8  ii.  E. 

0  12  i.  0. 

2  47  i.  E. 
21  20  i.  /. 
23  32  i.  T. 

1  14  iii.  o. 

3  I  lii.  O. 

3  I  iii.e. 

4  50  iii.  E. 

1 2  47  iL  t. 
15  12  ii.T. 

18  38  i.  0. 
21  16  i.  E. 

16  15  46  i.  /. 
17  50  i.  T. 

17  7  I  ii.  0. 
10  26  i.  E. 

13  4  i.o. 

15  45  i.K. 

18  10  13  1. 1. 

12  25  i.  T. 

14  42  iii.  t. 

16  30  iii.T. 

19  1  55  ii-  ^• 
4  20  ii.T. 
7  30  i.  0. 

10  13  i.  E. 

*  39  i-  ^' 

6  51  i.T. 
20  10  ii.  0. 
23  45  ii.  E. 

I  57  i.o. 

4  42  i.  E. 

23  6  i.  t, 

22  1  18  i.  T. 

4  33  iii-  0- 

6  23  iii.  O. 

7  o  iii.  c. 

8  49  iii.E. 

15  3  ii.^ 

17  28  ii.T. 
20  23  i.  o. 
23  10  i.  E. 

23  17  32  i.  ^. 

19  45  y  T. 

24  9  19  ii.  o. 

13  3  ii.  E. 

14  49  \.o, 
17  39  i-  E. 

.2^  1 1  59  i.  t. 

'     14  Ii  i.  T,   j 

.    tS  J  iii.  /.  jto 
^9  S4  iii.  T.  I 


Jupiter's  Satellites,  1900. 


[No.  287. 


June  (oon.). 
d  h 


4 
6 

9 

12 

6 


m 

1 1  ii.  t. 

37  ii.T. 

6  i.  0. 

7  i.E. 
25  i.  t. 

8  38  i.  T. 
22  29  ii.  o. 

2  22  ii.  £. 

3  41  i.  0. 

6  36  i.  E. 
o  52  i.  t. 
3  5  i;  T. 

7  56  iii.  0. 

9  49  iii.  O. 
10  58  iii.  e. 
12  49  iii.  £. 
17  20  ii.  t. 

46  ii.  T. 

9  i.  0. 

5  i.  E. 
19  i.  t, 
31  i.T. 


Jidy, 


.  0. 
.  E. 


II  39  »» 

15  41  ii 

16  35  i.  0. 
19  33  i.E. 

13  45  i.  ^ 

15  58  i.  T. 

21  28  iii.  t. 
23  21  iii.  t. 

6  29  ii.  t. 

i   55  iuT. 

II   2  i.  0. 

14  2  i.  E. 
8  12  i.  t. 

10  25  ii.T. 
o  49  ii.  0. 
5  o  ii.  E. 
5  29  i-  o- 
8  31  i.E. 
2  39  i.  f. 
4  52  1.  T. 

11  23  iii.  0. 

13  18  iii.O. 

14  57  iii.c. 

16  49  iii.  E. 
19  38  ii.  t. 

22  5  ii.  T. 

23  56  i.  0. 
2  59  i.  E. 

21  6  i.  t. 
23  19  i.  T. 

14  o  ii.  0. 
18  18  ii.  E. 
18  22  i.  0. 
21  28  i.  E. 

15  33  i.L 

17  46  i.  T. 
t>  ^6  iii.  t, 
2  S^  iii.  T.  - 


July  (oon.). 

d  h  m 

10  8  48  ii.  t. 

11  15  ii.T. 

12  49  i.  0. 

15  56  i.  E. 

11  10  o  i.  f. 

12  13  i.T. 

12  3  12  ii.  0. 
7  16  i.  0. 

7  37  ii.  E. 

10  25  i.  E. 

13  4  27  x.U 
6  40  i.  T. 

14  54  iii.  0. 

16  51  iii.  O. 

18  56  iii.  e. 

20  49  iii.  E. 

21  58  ii.  t. 

14  o  26  ii.  T. 

1  43  i-  0. 
4  54  i.  B. 

22  54  i.  t. 

15  1  7  i.T. 

16  24  ii.  o. 
20  lo  i.  0. 
20  56  ii.  E. 

23  22  i.  E. 

16  17  22  i.  t. 

19  35  i.T. 

17  4  29  iii.  t. 
6  28  iii.  T. 

11  I  o  ii.  <. 

13  37  ii.T. 

14  37  \.o, 

17  51  i.  K. 

18  It  49  i.  i. 
14  2  i.T. 

19  5  37  ii.  0. 

9  5  i-  <>• 

10  15  ii.  E. 

12  20  i.  E. 

20  6  16  i.  t, 

8  30  i.  T. 

18  28  iii.O. 

20  28  iii.O. 
22  55  iii.  e. 

21  o  21  ii.  t. 
o  49  iii.E. 

2  49  ii.T. 

3  32  i.o. 
6  48  i.  E. 

22  o  44  i.  t. 
2  58  i.T. 

18  50  ii.  o, 

22  o  i.  o. 

23  33  ii.  E. 

23  1  17  L  E. 

19  12  i.  t. 

21  25  i.T. 

24  8  7  iii.  t. 
10  8  iii.T. 

13  33  ii./. 
16  1  ii.  T. 
16  47  i.  o. 
19  46  i.  E. 


26 


*7 


28 


19 


30 


31 


July  (con.). 

d  h  m 

25  13  39  i. /. 

15  53  i.T. 
8  4  ii.  0. 

10  55  i.  0. 

12  53  ii.  E. 

14  14  i.  E. 
8  y  \.t 

10  20  i.  T. 

22  7  iii.  0. 
o  10  iii.O. 
2  46  ii.  t. 
2  53  iii.  e. 

4  49  iii.  E. 

5  15  ii.T. 
5  22  i.  0. 
8  43  i.E. 
2  35  i.  t. 

4  48  i.  T. 
21  19  ii.  0. 

23  50  i.  o. 

2  11  ii.  E. 

3  12  i.  E. 
21  3  i.  t. 
23  i6  i.  T. 

1 1  49  iii.  t. 

13  53  iii.T. 

1 6  o  ii.  t. 
18  18  i.  o. 
18  28  ii.  T. 

21  40  i.  E. 

August, 

1  15  31  i. /. 

17  44  i-  T. 

2  10  34  ii.  0. 

12  46  i.  0. 

13  2  ii.  O. 
13  3  ii.c. 

15  31  ii.  E. 

16  9  i.  E. 

3  9  59  i-  ^- 
12  12  i.  T. 

4  I  51  iii.O. 

3  56  iii.  O. 

5  14  i>-  ^• 

6  52  iii.  c. 

7  13  i.  0. 

7  4^  i>.  'J^- 

8  49  iii.  £. 
10  38  i.  E. 

5  4  17  i.  t. 
6  40  i.  T. 

23  50  ii.  o. 

6  I  41  i.  0. 
2  19  ii.  O. 
2  21  ii.  e. 

4  49  ii-  E. 

5  7  i.  E. 

22  55  i.  t 

7  I  8  i.  T. 
15  36  iii.  t. 

17  4^  iii.T. 
1%   1^  ii.  t. 


Aug.  (con-). 

d 

h 

m 

7 

20 

9 

i.o. 

20 

57 

ii.T. 

»3 

35 

i.E. 

8 

17 

a3 

'\,U 

'9 

37 

i.T. 

9 

»3 

6 

ii.  0. 

«4 

37 

i.  0. 

15 

35 

ii.  0. 

15  40 

n.e. 

18 

4 

i.E. 

18 

9 

ii.  E. 

10 

11 

51 

\.t. 

H 

5 

i.T. 

II 

5 

39 

iii.  0. 

7  43 

i\.t. 

7 

47 

iii.  0. 

9 

6 

i.  0. 

10 

12 

ii.  T. 

10 

50 

iii.  e. 

12 

33 

i.E. 

12 

49 

iii.  £. 

12 

6 

20 

i.  ^ 

8 

34 

i.T. 

»3 

2 

^3 

ii.  0. 

3 

34 

i.  0. 

4  5* 

ii.O. 

4 

59 

\\.e. 

7 

1 

i.E. 

7 

27 

ii.E. 

14 

0 

48 

i.  /. 

3 

2 

i.T. 

19 

26 

iii.  /. 

20 

59 

ii.  Jf. 

21 

36 

iii.  T. 

22 

2 

i.  0. 

*3 

28 

ii.T. 

'5 

I 

30 

i.E. 

>9 

»7 

i.  t. 

21 

3" 

i.T. 

16 

15  40 

ii.O. 

16 

3' 

i.  0. 

18 

10 

ii.O. 

18 

]8 

ii.  e. 

>9 

59 

i.  E. 

20 

47 

ii.  E. 

17 

'3 

46 

i.  t. 

»5 

59 

i.  T. 

18 

9 

3i 

iii.  0. 

10 

15 

ii./. 

10 

59 

i.  0. 

11 

4» 

iii.  0. 

12 

44 

ii.T. 

H 

27 

i.E. 

H 

50 

iii.  e. 

16 

49 

iii.  E. 

»9 

8 

14 

L  t. 

10 

28 

i.T. 

20 

4 

58 

ii.O. 

5 

28 

i.  0. 

7 

28 

ii.O. 

7 

36 

ii.«. 

8 

56 

i.  E. 

10 

5 

ii.E. 

\^^ 

a 

^•i 

\.t. 

21 


22 


.^ff^.  (oon 
d  b  m 

4  57  >• 
23  21  ii 
23  31  ii 
23  56  i. 

1  33  ii 

2  I  ii 

3  a5  i- 
21  12  i. 
23  25  i. 

23  18  17  ii 
18  25  i. 
20  47  ii 

20  56  ii 

21  54  i. 
23  25  ii 

24  15  41  i. 

>7  54  »• 

25  12  48  ii, 

12  54  i. 

13  29  iii 

15  19  ii. 
1$  42  iii 

16  22  i. 

18  49  iii 
20  50  iii 

26  10  10  i. 
12  23  i. 

7  22  i. 

7  35  ii- 
10  6  ii. 
10  14  ii. 

10  51  i. 
12  43  il 

4  38  i- 
6  52  i. 

1  51  i. 

2  6  IL 

3  20  iii 

4  37  ii. 

5  20  i. 

5  34  ii' 
23     7  1. 

1  21   L 

20  20  i. 
20  55  ii. 
23  26  ii. 
23  33  ii 
23  4«  i. 

2  3  il 

17  36  i. 

19  50  L 

Septemha 

14  49  i. 

15  24  il 
17  30  iii 

17  55  ii 

18  17  I. 

19  45  ii 

22  48  ie 
o  50  iii 

11  5  i 
\^  t9i 


^7 


28 


»9 


3^ 


3> 


1900.] 


Jupiter^ 8  Saitttiies,  1900. 
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Srp/.  (ooD.). 

h    ni 

9  x8  i.  o. 

1015  ii-  <^* 

11  46  i.  B. 

11  46  ii.  O. 

II  s»  "•«• 

15  II  ii.  £. 

\   6  35  i.f. 

«4«  i-T. 

5    3  47  i.  o. 

4  43  ii.  t. 
7  14  ii.  T. 
7  14  i.  E. 
7  24  iii.  '• 

,   9Wiii.T. 
I    4i  /. 

5  i«  L  T. 
12  16  i.  o. 
»3  3S  i».  0- 

7   I  43  i.  B. 

1    7  ii.  O. 

%  II  ii.  e. 

4  41  ii.  E. 

H  33  i.  /. 
,  *»  47  i.  T. 
*  16  45  i.  •. 

il  2  ii.  /. 
>o  12  LE. 

10  34  ii.  T. 

11  35  iii.  0. 
«3  51  iiL  O. 

1  47  iii.  e. 

4  50  iii  E. 

U    3  i.  <• 

16  16  i.  T. 
II  14  i.  0. 
11  56  ii  o. 

14  41  i.  E. 

15  28  ii  O. 
15  29  iif. 

17  59  ii.  E. 

1  32  i<. 

10  46  i.  T. 
^  5  43  i.  0. 

7  21  ii.  /. 

9   9iE. 

.    9  53ii.T. 

11  31  iii  ^. 
1}  4«  ia.  T. 

13    1  i.  ^. 

5  15  i.T. 
I  0  13  i.  0. 

2  17  ii  0. 

3  ;8  i.  E. 
7  19  ii  E. 

»«  31  i^ 


16 


>9 


Sept.  (con.). 

d     h    m 

14  13  45  i-  T. 

15  18  41  i.  0. 
20  41  ii.  ^. 

22  7  i.  £. 

23  14  ii.  T. 

1  43  iii  0. 
4    o  iiiO. 

6  45  iii.#. 

8  50  iii.  E. 
16    o  i. /. 
18  14  iT. 

17  13  II  io. 

1 5  38  ii  0. 

16  35  i  E. 
10  37  ii.  E. 

18  10  30  i  t. 
12  44  i.  T. 

7  41  i.o. 

10  2  ii.  r 

11  4  i.  E. 

12  34  iiT. 
15  41  iii  f. 
18     o  iii.  T. 

4  59  >•  i; 
7  13  »T. 

2  10  i.  o. 

5  o  ii.  0, 

5  33  i-  E. 

9  56  ii.  E. 
23  29  i.  t. 

I  43  i.  T. 
20  40  i.  0. 
23  23  ii  <. 

0  2  i.  £. 

1  55  ii-T. 
c  54  iii.  0. 
I  13  iii  O. 

10  44  iii.  e. 

12  50  iii.  £. 

17  58  i,t. 
20  13  iT. 

24  15    9  io- 

18  22  ii  0. 

18  30  i  £. 
23  15  iiS. 

25  12  28  i. /. 

14  42  i.  T. 

9  39  i.o. 
12  44  ii  L 
12  59  i.  E. 

15  17  ii  T. 

19  55  iii^. 
22  15  iiiT. 

6  58  i.  t 
9  12  i.  T. 


43 


36 


»7 


8epe,  (tsom.). 

Oct,  (oon.). 

Oet.  (con.). 

Nov.  (con.). 

d  h  TD 

d  h  m 

d 

h  m 

d  h 

ra 

18  4  9  i  0. 

10  13  37  i  0. 

*3 

2  9  i.  E. 

4  15 

57  ii.  ^. 

7  28  i.  E. 

16  49  iE. 

5  30  ii  0. 

18 

32  ii.T. 

7  45  i»-  0. 

18  12  il.  t. 

9  44  ii.  E. 

5  6 

0  It, 

12  34  ii  E. 

20  46  ii.  T. 

20  28  i.  t. 

7 

55  iiio. 

19  I  28  i.  t. 

II  4  29  iii.  t. 

22  43  iT. 

8 

15  i.  T. 

3  42  i.  T. 

6  51  iii  T. 

*4 

17  37  i.  0. 

10 

22  iii.  0. 

22  38  i  0. 

10  57  i.  t. 

20  38  i.  E. 

10 

37  iii.  «. 

JO  I  56  iE. 

13  12  iT. 

23  45  ii.  t. 

12 

51  iii.E. 

2  6  ii.  1 

12  8  7  io. 

a5 

2  20  ii.T. 

6  3 

9  i.  0. 

4  39  ii-  T. 

II  17  I.E. 

13  12  iii  t. 

5 

59  i.  E. 

10  9  iiio. 

13  18  ii.  0. 

14  58  i.  ^• 

II 

9  ii.  0. 

12  29  iii  0. 

17  49  ii  E. 

15  37  iii.T. 

14 

58  ii.  B. 

14  43  iii-  «. 

13  5  27  i^. 

17  13  i.T. 

7  0 

30  i.  t. 

16  50  iii.  £. 

7  42  i.  T. 

26 

12  8  i.  0. 

2 

45  i.  T. 

19  58  i.  ^• 

14  2  37  i.  0. 

15  7  i.  E. 

21 

39  i-  0. 

22  12  i  T. 

5  46  i.  E. 

18  55  ii.  0, 

8  0 

27  i.  E. 

7  35  ii.  i- 

23  3  li.  E. 

5 

21  ii.  t. 

(htober. 

10  9  ii.  T. 

27 

9  28  i^. 

7 

57  ii.  T. 

18  46  iii.  0. 

II  4J  i.T. 
6  38  1.0. 

19 

0  i/. 

I  17  8  i.  0. 

21  9  iiiO. 

28 

21 

15  iT. 

20  25  i.  £. 

22  41  iii.  e. 

9  35  iE. 

22 

2  iii^. 

21  8  ii.o. 

23  57  i.  t. 

13  9ii.^. 

9  0 

30  iii.T. 

2  1  52  ii.  E. 

15  0  51  iii.  E. 

15  44  ii.T. 

16 

9  i.  0, 

14  27  i  t. 

2  12  i.  T. 

^9 

3  30  iii.  0. 

18 

56  i.  E. 

16  42  i  T. 

21  7  i.  0. 

3  59  i.  <• 

10  0 

33  ii.  0, 

3  11  38  i.  0. 

16  0  IS  i.  E. 

5  56  iii.  0. 

4 

17  ii  B. 

14  54  i.  E. 

2  42  ii.o. 

6  13  iT. 

13 

31  i^ 

1 5  28  ii.  t. 

7  7  ii.  B. 

6  39  iii.  e. 

15 

46  i.  T. 

18  I  n.T. 

18  27  i  t. 

8  51  iii.  E. 

II  10 

40  i.  0. 

4,  0  11  iii^. 

20  42  i.  T. 

30 

I  8  io. 

13 

25  i.  B. 

2  32  iii.T. 

17  15  37  i.o. 

4  4  i.  E. 

18 

45  -ii.  t. 

«  57  i.  t. 

i8  43i.B. 

8  19  ii.o. 

21 

22  iiT. 

11  12  iT. 

20  58  ii.  t 

12  21  ii.  B. 

12  8 

I  i.  ^ 

5  6  8  i.  0. 

23  3»  ii.T. 

22  29  i.  t 

10 

16  i.  T. 

9  22  i.  E. 

18  8  50  iii  t. 

3» 

0  44  i.  T. 

12 

20  iii.  0. 

10  31  ii  0. 

II  13  iiiT. 

19  38  i.o. 

16 

51  iiiB. 

15  12  ii.£. 

i»  57  i.  t. 

22  33  iE. 

13  5 

10  i  0. 

6  3  27  i  t 

15  12  iT. 

7 

53  i-E. 

5  4i  i.  T. 

19  10  7  i'O. 

13 

58  ii.  0. 

7  0  37  i  0. 

13  12  iE. 

November. 

17 

34  ii.  B. 

3  51  i.E. 

16  6  ii.  0, 

14  2 

31  i  t. 

4  50  ii.  t 

20  26  ii.  E. 

I 

2  33  ii.  t. 

4 

46  i.  T. 

7  23  u.  T. 

20  7  28  i  t. 

5  8  ii.  T. 

a3 

40  i.  0. 

14  26  iiio. 

9  4a  i.  T. 

16  59  i  t. 

15  a 

22  i  E. 

16  48  iii  0. 

21  4  37  i  0. 

17  37  iii.  t- 

8 

10  ii  t. 

18  42  iii  e. 

7  41  i.  E. 

19  14  i.  T. 

10 

47  ii.T. 

20  51  iiiB. 

10  21  ii.  (, 

20  3  iii.  T. 

21 

2  i.  t. 

0*'  57  i.^ 

12  56  iiT. 

2 

14  8  io. 

13 

17  i.T. 

8  0  12  1.  T. 

23  7  iii.  0, 

17  1  i  E. 

16   2 

29  iii.  t. 

19  7  i.  0. 

22  I  3  iii.  0. 

21  44  ii  0. 

4 

58  iii.  T. 

22  20  i  E. 

I  s8  i.  t- 

3 

I  40  ii.  E. 

18 

II  i.  0. 

23  55  ii  0. 

2  40  iii. «. 

II  29  i.  e. 

20 

51  i.E. 

9  4  30  ii.  E. 

4  12  i.  T. 

13  44  iT. 

16  27  i  /. 

4  51  iii.E. 

4 

8  38  i.o. 

18  42  iT. 

13  7  i.o. 

II  30  i.  E. 

«eMteUit«  of  Jupiter  will  be  inTisible  from  November  17  until  1901,  January  10,  Jupiter  being  too 

•  the  Sun. 

i^^itet  I.  k  n.  disappear  at  eclipse  on  the  p  ride  from  January  to  May ;   they  reappear  on  the 

Jefrt>iD  June  to  Koveinber.     Satellite  U.  reappears  on  the  p  Hide  in  February  and  March,  and 

^Hpfean  on  the/  ride  in  Au^st, 

•lUibte  IIL  disappears  and  reappears  on  the  p  ride  from  January  to  Apn\,    It  disappears  w^  \}ca 

•Je  in  May.     It  disappears  and  reappears  on  the /side  from  June  to  No^eiiiber. 

IWre  It  DO  eehpse  of  Satellite  1 V.  throughout  the  year. 

TOL.  XXUI.  ^ 
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Satellites  of  Saturn,  1900. 

SATELLITES  OP  SATUBN. 

Eaat  Elongatiaos. 

Mimas. 
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i 


Feb. 

March. 

April. 

Biaj. 

June. 

Julj. 

Aug. 

Sept. 

Oct 

Not. 

d    h 

d    h 

d    h 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

d 

d    h 

12     8*o 

I     72 

'     2*5 

I 

*3-3 

I 

»5-5 

I 

192 

I 

215 

I 

i'3 

I 

5*2 

I     7-8 

13     6-6 

2     5-8 

2    8-1 

2 

119 

2 

141 

2 

17-8 

2 

20*I 

I 

239 

2 

3*8 

2    6s 

14    52 

3    4*4 

3     6-8 

3 

10-5 

3 

12-8 

3 

164 

3 

188 

2 

225 

3 

2*4 

3     5*« 

15     3*9 

4    30 

4     54 

4 

91 

4 

114 

4 

15-0 

4 

I7'4 

3 

211 

4 

ri 

4    37 

16    %'s 

5     1-6 

5     4-0 

5 

77 

5 

1 0*0 

5 

136 

5 

160 

4 

«97 

4  237 

5     23 

17     i-i 

6    o*3 

6     2-6 

6 

6-4 

6 

8-6 

6 

12-3 

6 

146 

5 

184 

5 

223 

6     10 

17  »37 

6   22*9 

7     1-2 

7 

50 

7 

7*2 

7 

io'9 

7 

132 

6 

17-0 

6 

20*9 

6  236 

18   22*3 

7  ai-5 

7  23*9 

8 

3-6 

8 

59 

8 

t\ 

8 

1 1-9 

7 

156 

7 

*?*5 

7    22-2 

19  21'0 

8  20' I 

8  22-5 

9 

2*2 

9 

4-5 

9 

9 

105 

8 

14-2 

8 

i8-2 

8  20-8 

20    19-6 

9  187 

9   21*1 

10 

08 

10 

3« 

10 

67 

10 

91 

9 

129 

9 

i6-8 

9  19*4 

21    l8*2 

10  174 

10    197 

10 

235 

II 

17 

11 

54 

II 

77 

10 

ii-S 

10 

«5*4 

10  181 

22    168 

II  16*0 

II    183 

11 

22'I 

12 

03 

12 

4-0 

12 

63 

11 

lO-Z 

II 

140 

»3  '5'4 

12  14*6 

12    17-0 

12 

207 

12 

229 

'3 

2-6 

13 

4*9 

12 

8-8 

12 

127 

24  14*  I 

13  132 

13    156 

«3 

193 

«3 

21-5 

14 

1-2 

'4- 

3*5 

11 

7*4 

13 

11-3 

25  127 

14  ii'8 

14   14a 

H 

179 

14 

201 

14 

238 

'5 

2*1 

14 

60 

'4 

lO'O 

26  11-3 

15  105 

15    12.8 

11 

165 

«5 

187 

'5 

22*4 

16 

07 

15 

47 

IS 

8-6 

»7    9"9 

16     9*1 

16  11*4 

151 

16 

«7-3 

16 

21'0 

16 

23*3 

16 

33 

16 

7*2 

28     8-5 

17     7*7 

17    lOl 

17 

137 

17 

160 

17 

19*6 

17 

220 

17 

»'9 

17 

5*8 

18     6*3 

18     87 

18 

12-3 

18 

14-6 

18 

l8'2 

18 

20-6 

18 

OS 

18 

4*5 

«9    4*9 

19     73 

19 

io'9 

'9 

13-2 

«9 

168 

'9 

192 

18 

231 

19 

3*1 

20     3'6 

20     59 

20 

9-6 

20 

11-8 

20 

15-4 

20 

17-8 

19 

21-8 

20 

17 

21     2*2 

21     45 

21 

8*2 

21 

IO-4 

21 

141 

21 

i6-4 

20 

204 

21 

0*3 

22    o'8 

22     3-2 

22 

6-8 

22 

91 

22 

127 

22 

151 

21 

190 

21 

22-9 

22  2 34 

23     1-8 

^3 

5*4 

a3 

77 

23 

II-3 

23 

137 

22 

17-6 

22 

21-6 

23    22*0 

24    o'4 

^4 

4*0 

H 

6-3 

»4 

V 

24 

12-3 

23 

162 

23 

20'2 

24   207 

24  23-0 

»5 

27 

*5 

4'9 

»5 

8-6 

25 

io'9 

24 

14-9 

24 

i8-8 

25    19-3 

25   21-6 

26 

«*3 

26 

3*5 

26 

7-» 

26 

9*5 

25 

«3-5 

»5 

17*4 

26    179 

26  20*3 

26 

23-9 

a7 

2-1 

i7 

5-8 

27 

8-2 

26 

121 

26 

i6*o 

27    16-5 

27  i8-9 

^7 

225 

28 

07 

28 

44 

28 

6-8 

27 

107 

27 

«47 

28    151 

28  175 

28 

21*1 

28 

a3-3 

»9 

30 

29 

5*4 

28 

V 

28 

13*3 

29    137 

29  i6-i 

^9 

197 

29 

21-9 

30 

17 

30 

40 

29 

80 

29 

119 

30   12-3 

30  14  7 

30 

183 

30 

205 

31 

0-3 

3' 

2-6 

30 

6-6 

30 

105 

31  IO-9 

3« 

16*9 

3« 

229 

3' 

9*2 

Encsladus. 


Feb. 

Mnrch. 

April. 

liay. 

June. 

Julj. 

Aug. 

Sept 

Oct. 

Nor. 

d    h 

d    h 

d    h 

d    h 

d    h 

d  h 

d    h 

d    h 

d    h 

d    h 

14  227 

2    OS 

I    41 

«     7*4 

I  196 

1    22*9 

I    2*2 

I  145 

I   ig-2 

2     6-8 

16    7-6 

3    94 

2  13*0 

2  16-3 

3    4*5 

3     77 

2  ii'i 

2  23-4 

3     3*1 

3  >S7 

17  16-5 

4183 

3218 

4      1-2 

4  13-3 

4  16  6 

3    20'0 

4    8-3 

4  120 

5    0-6 

19    14 

6     3-2 

5    67 

5  lo'i 

6  i9'o 

5    22-2 

6     rs 

1      ^'^ 

6  137 

5  «7'2 

5  209 

6    9VS 

10  io'3 

7    I2-0 

6  156 

7     7*« 

7  IO-4 

7    2-1 

7     5*8 

7  18-+ 

11  19*1 

8  20*9 

8     o-s 

8     3*8 

8  160 

8  192 

7   22-6 

8  no 

8  147 

13    4-0 

10     5*8 

9    94 

9  "7 

10    o'8 

10    41 

9     7*5 

9  '9*9 

9  23  6 

24  12-9 

II  147 

10  182 

10  21*6 

"     Tl 

II  13*0 

10  16-4 

11     4-8 

.1     8-5 

25  21*8 

12  236 

12    31 

.2    6-5 

12  18  6 

12  219 

12       1*2 

12  137 

12  17-3 

17    67 

14    8-5 

13  120 

13  154 

14    3*5 

14    6-8 

13   lOI 

13  22-6 

14      2-2 

18  15-6 

«5  17*4 

14  209 

15       0*2 

15    12-4 

15  156 

14    190 

15     74 

15    III 

17    23 

16    58 

i6     9*1 

16  213 

17    o's 

16      39 

16  16-3 

16    20'0 

18    11*2 

17  146 

17  i8'o 

18     61 

18     9*4 

17    12-8 

18       1-2 

18     4*9 

19   2O'0 

18  235 

19     2-9 

19  15-0 

19  183 

18    217 

19    lO'I 

19  13-8 

21     4*9 

20    8*4 

20  11*8 

20  23-9 

21      3*2 

20    6*6 

20    19*0 

20  227 

22    13-8 

21  173 

21  20-6 

22     8-8 

22    I2'0 

21   155 

22     3*9 

22     7*6 

23    227 

23      2-2 

23     5*5 

23  177 

23   20-9 

23     0-4 

23    I2'8 

23  165 

i 

25     7*6 

24    1 1*0 

24  »4'4 

25    2-5 

25     5*8 

H    9*3 

24  217 

25     «*4 

26  16-5 

25  '9*9 

25  233 
27     8-2 

26  11*4 

26  147 

25  i8'i 

26     6-6 

26  10*3 

28     1-4 

27     4*8 

27   20-3 

27  2V6 

27     3-0 

27  15*5 

27  i9'2 

.                ' 

29  IO-3 

28  137 

28  i7«o 

29     5*2 

29     8-4 

28  II-9  \i9    o-^\x«i    v^ 

\ 

30  192 

29   22-6    , 

SO    i'9  ISO  140 

30  173 

29  10-8  \30   ^^v-i^  n*^ 

A 

t 

/      i^"^'n      1 

31  s7  \        y-s^  ^^' 

A 

02 


20 


SatelUiei  of  Saturn,  1900. 


[No.  287. 


East  Btoagfttions. 

TlTHTS. 


Feb. 

March. 

ApriL 

May. 

June. 

Jidj. 

Aug. 

SepU 

Oct 

] 

d    h 

d 

h 

d    h 

d    h 

d    h 

d    h 

d    h 

d    h 

d    h 

d 

14    9*1 

1 

11*7 

2  140 

»  189 

I  13-6 

2    4a 

I     8-9 

2   II'O 

2   l6'2 

I 

16    6*4 

3 

90 

4  11*3 

4  16-2 

3  20-9 

4     1*5 

3      6*2 

4    8-4 

4  135 

18     37 

5 

6-3 

6     8-6 

6  135 

5  .8-2 

5228 

5     3*5 

6     57 

6  108 

20     I'l 

7 

37 

8     6-0 

8  IO-8 

7  15-4 

7   20*0 

7    08 

8     3-0 

8     8-1 

11  22*4 

9 

i-o 

10    3*3 

10    8*1 

9  "7 

9  I7| 

8   »2I 

10    0*3 

10    5-4 

23  19-7 

10 

22*3 

12     o'6 

12     54 

II    lO'O 

11  146 

10  19-4 

II  21-6 

12    2-8 

25  170 

12 

19*6 

13  ai  9 

14    »7 

»3     7*3 

13  ii-9 

12  167 

13  190 

14     O'l 

a7  H'3 

«4 

16*9 

15  192 

15  »3-9 

15    4-6 

15     91 

14  140 

15  16-5 
17  136 

15  21-4 

16 

141 

17  16-5 

17   21-2 

17     1*9 

17     6-5 

16  11*3 

17 187 

18 

IIS 

19  13« 

19    18-5 

18  13*2 

19     3-8 

18     8-6 

19  10*9 

19  16*1 

20 

8-8 

21    lit 

21    158 

20  20*5 

21     11 

20     59 

21     8*2 

21    134 

22 

61 

23     8-4 

23    131 

22    177 

22    22*4 

22     3-* 

»3     5*5 

23  io*8 

»4 

35 

»5     57 

25  ic-4 

24  iS'o 

24  19  7 

24    05 

25    2-8 

25     81 

26 

0-8 

27     3-0 

27     77 

26  12*3 

26  170 

25  21-8 

27      0-2 

27    5*5 

1 

»7 

22*1 

29    03 

29     50 

28    9-6 

28  143 

27  191 

28    21*5 

29      2*8 

I 

*9 

'9*4 

30  21-6 

31     23 

30    6-9 

30  1 1-6 

29  1 6*4 

30  i8'8 

31     o-i 

1 

3* 

167 

3»  »37 

DlOXE. 


Feb.     ;  Marcb.  j   April. 

M.J. 

June. 

July. 

Aug. 

Sept 

Oct 

3 

d    h     ,    d    b 

d    h 

d    h 

d    h 

d    h 

d    h 

d    b 

d    b 

d 

■  14    37  !   a  i4'o 

I   168 

I  19*2 

3  »5» 
6    8*8 

3  17*3 

a  194 

I    21*9 

2    07 

1 

i  >6  21*4  1    5    77 
I  «9  «5«  1    8     1*4 

4  «o-5 

4  "9 

6  10-9 

i  »3« 

8    68 

4  156 

4  18*4 

3 

7     4*1 

7    6*6 

9    a*4 

9    4-6 

7     9*3 

7  III 

6 

1  22     8*9  1 10  19*2 

9  21*8 

10    o*3 

II  20-1 

II  22*2 

II    0-5 

10     3*0 

10    5*9 

'25       2-6    1  13    12*9 

12  155 

12  17*9 

«4  137 

«4  15-9 

13  181 

12  20  7 

12  13*6 

27  20*3      16     6-6 

15    9-2 
1 8    2-9 

15  II-6 

>7     7*4 

»7    9*5 

16  11-8 

15  14-4 

»5  '7*3 

19    03 

18     5* 

20     i*o 

20      3*2 

>9    5*5 

18     81 

18    II'O 

21   180 

20  20-6 

20   22*9 

22  187 

22  20*8 

21  23*2 

21     1-8 

21     4-8 

24  117 

*3  H*3 

13  i6-5 

25    12*3 

»5  «4*5 

24  1 6*8 

23  19*6 

13    22-5 

»7     5*4 

26    7*9 

26  10*2 

28  6*0 

28     81 

27  105 

26  13*3 

26  i6'3 

29  231 

29     1*6 

29     3*8 
13  21*5 

30  23*6 

31     1-8 

30     4*2 

29     70 

19  10*0 

Bh£A. 


j     Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

1 

d     h 

d     h 

d    b 

d    h 

d    h 

d    h 

d    h 

d    h 

d    b 

a 

13     00 

3    11 

5  t7*4 
8     5-9 

5     8-a 

I  io'3 

3    0*4 

3  14-8 

4     5-6 

I    8*5 

m 

17  125 

7  U'6 

9  20*6 

5  22*6 

7  "7 

8     32 

8  181 

5   21*0 

i 

;22    II 

12     31 

la  1 8*3 

'*    8*9 
18  ai*3 

10  10*9 

la     I'l 

12  15*6 

13     6*5 

10    9*5 

It 

16  13-6 

16  15-6 

17    67 

'4  •S'* 

16  13-4 

17     4-0 

17  19'^ 

14  22*0 

21     4-0 

21  19*1 

23    9-6 

19  it'i 

21     1*8 

21  l6*4 

22    7*5 

19  lo's 

25  165 

26     7-5 

27  21-9 

*i  *3-8 
a8  12*1 

25  141 

26     4*8 

26  20-0 

*2  ^^'1 

30     5*0 

30  19-9 

30    a*5 

30   17*2 

28  11*6 

TlTAH. 


Feb. 


March.      ApriL 


,    d    b    1    d    h 
20  22*3  1   8  a2*i 


/«♦  2»7]»5  «9*» 


.d    h 

9  tor8 


MaT. 


d    h 

II  irs 
»7  ir» 


Junei 


d    h 
la  ia7 
aS    9*9 


JuIt. 


d    h 

»4    r4 
JO    510 


Aug. 


d    h 
15    3-1 
31     1-6 


Sept 


d    h 

16    0*5 


T    _, 


fa 


V 


22 


April, 
d    h 

I    20*0 

♦    8-5 

6   21*1 

9     97 

II    22*2 

14  107 
16  233 
19  11*8 
22  0*4 
24  130 
27  15 
29  141 


Satellites  of  Uranus  and  Neptune. 

SATELLITES  OF  UKANUS. 
North  Elongations. 

Ariel. 


[No.  287. 


Maj. 
d 


2 
4 
7 
9 
12 

»4 

«7 

>9 
22 

^4 

^7 


27 
152 

3-8 
16-4 

4*9 
»7*5 

61 
186 

7-a 
19-8 

8-3 


29    20*9 


June, 
d  h 
1     94 

3  i>'9 

6  10*5 

8  231 

II  ii'6 


H 
16 


0-2 
12*8 


1*3 

139 

26  15-0 
29     3'6 


»9 
21 

^4 


July, 
d 

I 

4 
6 

9 
II 

14 
16 

'9 


162 

47 
>7-3 

5-8 
i8'3 

6-9 
19-4 

7*9 

21    20*5 

24   9-0 

26  21*5 
29  lO'O 
31    22-6 

XJmbriel. 


August. 

3  111 
5  236 

8    1 2-2 

It    07 

>3'3 
r8 


H-3 

2-8 


13 
16 
18 
21 

23  >5*3 
26     38 

28    l6*2 

31     47 


2 
5 
7 

10 
12 
15 
17 
20 


March. 

April. 

May. 

June. 

July. 

August. 

d    h 

d  h 

d   h 

d   h 

d    li 

d  b 

I     29 

4    8*0 

2     9*6 

I   11*2 

3  i6*o 

5    6-5 

8  11-6 

6  132 

5  H-9 

7  «9*6 

9  lo-i 

12  15-2 

10  16-9 

9  i8-5 

IX  23*1 

13  138 

16  189 

14  205 

13    22*2 

16     2-6 

17  17-4 

20   22*5 

19      0-2 

18     1-8 

20      6*1 

19  159 

21    21*1 

25       2-2 

23     3-8 

22       54 

*4    9*5 

23  19-5 

26      07 

29       59 

27     7-6 

26      89 

28  13*0 

27  23-2 

30      4-4 

30   12-5 

TlTAKIA 

March. 

April. 

n- 

June. 

July. 

August 

d    h 

d    h 

d    h 

d   h 

d    h 

8  12-6 

3  '7'4 

8  16-5 

3  a»*9 

8  2o*9 

4     1*4 

17     6*1 

12    11*2 

17  10-3 

12  158 

>7  I4"5 

12  186 

25  237 

21      49 

26    4*1 

21     9*6 

26     8-0 

21   II-6 

29   227 

30    33 

30    4-5 

April, 
d     h 

5     1-3 
18  144 


May. 
d    h 


2 
^9 


3*5 

1 6-8 

61 


June. 

d    h 
II  194 
25     8-5 


Obehon. 

July. 


September, 
d    b 
172 

57 

l8'2 

67 
192 

77 

20*2 

87 
22    2I'2 

25     97 

27    22-2 
30    107 


September. 

d    b 

1  16*3 

5  19-8 

9  »3*2 

14    2*6 

18     60 

22     94 

26    12*9 

30  163 

October. 
4  198 

September. 

d   b 

7  213 

16  14*0 

25     6-6 

October. 
3  »3i 


d    b 
8  21*3 
22     9-9 


August.' 
d    h 

4   22 'O 

18     9*4 
31  20*2 


September, 
d    h 
14    64 


Apparent  Apsides, 

Apparent  Distances. 


Position  Angle.       Ariel.      Umbriel.     Titania.     Oberon. 


April  I  .. 
June  I  .. 
August  I 


January, 

d  b 

5  20-8 

II  179 

17  15-0 

23  12*1 

29  92 

Position 
^7.  i6' 


3029  143 

3137  147 

3»3'3  '4'3 

SATELLITE  OF 
Times  of  passage  thnmgh  the  east 
""  *  -•      .       September, 

d    h 
3  >7'9 
9  '4-9 

15    I2'0 
21       9'0 

27     6-0 


19-9 

20-5 

199 
NEPTUNE. 


3*7 

336 

3*7 


FebniaiT. 
d    b 

March, 
d    h 

4    6-3 
10     3-4 
16    0*5 

21   21-6 

5  157 

II    12*8 

27  187 

apse 

oSap\ 

October. 

d 

b 

3 

3J 

9 

o-i 

H 

21'2 

20 

182 

26 

«5'3 

NoTember. 
d    b 
124 

95 
66 


1 

7 

13 

19 

15 


37 
08 


437 
44*9 
43*7 


December, 
d    b 

6  19*0 

12  16*1 

18  13-2 

24  10-3 
30     7*4 


-angle  and  distance  of  the  ttpee*.— ' 
'4;  December  18,  264^-2,  ib"-^ 


30  21*9 


. 


1900.] 


The  Sun  :  Physical  Observations, 
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EPHEMEEIS  FOR  PHYSICAL  OBSERVATIONS 
OF  THE  SUN. 


1      Greenwich  Mean  Noon. 

Greenwich  Mean  Noon. 

1900. 

P. 

1   ^' 

L. 

1900. 

P. 

D. 

L. 

0  1 

0  1 

0   i 

0  1 

0  1 

0*  i 

Jan.   I 

+  '  54 

-3  15 

34  4 

July  5 

-  0  47 

+  3  30 

112  13 

6 

-  0  33 

348 

328  13 

10 

4-  I  29 

4  I 

46  3 

II 

2  58 

:   4  *0 

262  22 

15 

3  45 

4  30 

339  53 

16 

5  " 

4  50 

196  31 

20 

5  57 

458 

273  44 

21 

7  39 

5  '8 

130  41 

25 

8  6 

5  23 

207  35 

s6 

9  53 

5  +3 

64  51 

30 

10  11 

546 

141  27 

r.^      3« 

12  1 

!  5 

359  I 

Aug.  4 

12  II 

6  7 

75  20 

Feb.  5 

14  « 

625 

293  II 

9 

14  4 

625 

9  13 

10 

«5  55 

641 

227  21 

14 

15  52 

641 

303  6 

«5 

17  40 

6  55 

161  30 

19 

17  32 

6  54 

237  2 

ao 

19  16 

7  5 

95  40 

24 

19  6 

7  4 

170  58 

»5 

20  44 

7  " 

29  48 

29 

20  31 

7  10 

104  54 

Mar.  2 

22  3 

7  15 

323  57 

Sept.  1 

21  48 

7  14 

38  51 

7 

23  12 

7  «5 

258  4 

22  57 

7  15 

332  49 

12 

24  11 

7  II 

192  12 

n 

23  57 

7  12 

266  48 

>7 

*4  59 

7  5 

126  17 

18 

24  47 

7  7 

200  48 

22 

25  38 

655 

60  22 

23 

25  28 

6  58 

13448 

27 

26  6 

642 

354  25 

28 

25  59 

6  46 

6849 

Apr.  I 

26  23 

6  26 

288  28 

Oct   3 

26  19 

6  31 

2  5' 

6 

26  30 

6  8 

222  29 

8 

26  29 

6  14 

296  53 

II 

26  26 

546 

156  30 

13 

26  28 

5  53 

230  55 

16 

26  10 

5  »3 

90  28 

18 

26  16 

5  30 

164  5« 

21 

45  44 

4  57 

24  26 

23 

25  5a 

5  4 

99  I 

26 

2s  6 

428 

318  22 

28 

25  16 

436 

33  5 

May  1 

24  17 

3  59 

^1!  '^ 

Not.  2 

24  29 

4  5 

327  9 

6 

23  18 

3  27 

186  12 

7 

23  29 

3  33 

261  13 

II 

22   8 

2  54 

120  4 

12 

22  18 

2  59 

195  ]8 

16 

2048 

2  20 

53  56 

17 

20  55 

2  23 

129  24 

21 

19  18 

I  45 

347  48 

22 

19  22 

I  47 

63  29 

26 

>7  39 

I  10 

281  38 

27 

17  37 

I  9 

357  35 

,    3' 

15  5' 

-0  34 

215  29 

Dec.  2 

15  43 

■f  0  31 

291  42 

June  5 

13  56 

+0  3 

't^  '? 

7 

13  40 

-0  7 

225  49 

10 

"  54 

0  39 

83  8 

12 

11  30 

0  46 

159  56 

>5 

9  47 

I  14 

16  56 

17 

9  13 

I  24 

94  4 

20 

7  36 

I  50 

3'o  45 

22 

6  52 

2  I 

28  13 

»5 

5  *« 

2  24 

234  34 

27 

4  27 

2  38 

322  21 

30 

-  3  5 

4-2  58 

178  24 

32 

4-  2  I 

-3  '3 

256  29 

The  position-angle  of  the  Sun's  axis,  P,  is  the  position-angle  of 
the  N.  end  of  the  axis  from  the  N.  point  of  the  Snn,  read  in  the 
direction  N.,  E.,  S.,  W.  In  computing  D  (the  heliographic  lati- 
tude of  the  centre  of  the  Sun's  disk),  the  inclination  of  the  Sun's 
Axis  to  the  ecliptic  has  been  assumed  to  be  82"  45',  and  the 
longitade  of  the  ascending  node  to  be  74°  23'.  In  computing  L  (the 
heliographic  longitude  of  the  centre  of  the  disk),  the  Sun's  period 
of  rotation  has  been  assumed  to  be  25*38  days,  and  the  meridian 
which  passed  through  the  ascending  node  at  the  epoch  1854-0  has 
been  taken  as  the  zero  meridian. 


24         Mean  Places  of  Variable  Stars  for  19000.     [No.  287. 
MEAN  PLACES  OF  VARIABLE  STABS  FOR  19000. 


Ko. 


Star. 


B.A. 


Dec, 


No. 


8Ur. 


BX 


Bmu 


1. 

2, 
h 

7. 

8. 
10. 


'3- 
H- 
15. 

16. 
17. 
[1 
19. 

10, 
ai. 
zt. 
13. 
14. 
15. 
x6. 
»7. 
tS. 
29, 
3fi. 
31. 
Il- 
34- 

37- 

39- 

40. 
41. 

4^. 
41- 
44- 
45- 
46. 
47^ 
4*. 
49- 
50, 

S"' 

51- 

54- 
S5^ 


T  Sculptom  .. 
S  Boulfftorb  . . 
T  Androuied® 
T  GBmiom\m  ., 

STcmeiiKi   

B  A]idrftiEiedji& 
S€J«ti  ,„....,.,. 
T  Soujptorii  .. 
0  C«^opelB  .. 
y  Aadmmedic 
X  Bculptorif  ,. 
W  CufBiopeiee , . 

V  Oephtii  *-,.. 
TJ  Sciilpton«  .- 
U  AndroEuedte 
S  CjisfliopdiB  .> 
S  Piadutu    .».*. 

U  PijiciutQ  

R  ^ctilpUirifl  -^ 
R  PiAcium  .^,^^ 
X  Caesiopets  .. 

UPenei 

S  Arietw.,  ,..,. 
E  Arietia...,,.,^ 

oOeti  .. .. 

RCeti. 

8  HarologiL..., 
R  Foroiid*  *,..- 
UCeU. ,.,....... 

B  Trianipili  ,. 
T  Arletji .,„,,,. 

V  Peraei  „.„„, 
B  Horolofpi  .< 
S  Horologji.*,,, 

Algol   

U  Arietii    ,,.,. 

R  Fer^ei ........ 

U  Erjdani  „,.. 

TEridani  

XT^uri 

WTauH 

ETauri 

STaari   

T  Camdopardi 
BIfeticuy  ...„ 
VTa«ri   ,....,„ 

EC^riOfHii    

R  L^porif  ...., 
T  I^poru    ...,, 

V  Ononis  ,.,,h 
S  Pictpria  .... 
RAuriji^w    ..„. 

S  Orionii-.H*.,*, 


3  34 
ro  19 
17  to 
'7  49 
lE  14 

It  45 

[8  5S 
o  »4  17 
o  40  46 
o  44  39 
o  44  4* 
o  43  5i 

0  53  H 

1  6  jo 
I  9  47 
1  tz  18 


I   17  41 

I    11    Z2 

t    15    29 

I  49  4S 
I  51  56 
X  59  ]6 

»  14   iS 

I  »o  55 

t  11  3Z 
i  14  47 
z  18  56 

^  30  59 
1  4a  45 

»  43  '5 

49  4^ 
57  4^ 

1  39 

5  3c 

14  ao 

13  4^ 

46   14 

50  56 

55     8 
4  zz  tB 

4  ai  49 

4  n  43 

4  3«>  *' 
4  3*  30 

4  4^  «4 

4  55  15 

55  1 

o  35 

O  47 
t   iS 

9  11 


-39  471 

+  z6  a6'4 
+  55  '4"3 


i4'o 
14 

5*'9 
*77 
4Z-6 

178 


-63 
+  3« 

-.1 

+47 
+  35 
-35 
+  58 
+8 1 
—  30  38-8 
-f4Q  114 
+7*  5"' 
+  8  i4-3 
+  U  ^o-6 

-33     3'7 

+  5K  46' I 

H-54  »°"^ 
+  JZ    z-a 


3S'5 
15*9 
37>i 


+  H 

—  3 

-13  35* 

+  33  497 

+  17  5-6 

+  56  34-1 

-50  i*"3 

—  5 1  %*z 

++0  34'2 

+  14  ^5'1 

—  I  j6-o 

+  15  i9'fi 

-H  15"* 


-14 

+  12 

+  i5 
+  9 


sri 

S*'4 


5  15  3» 
S  ^4    4 


+  9  435 
+65  56-7 
-63  irz 
4-1?  ii'a 
+  7  58^8 
-H  57*4 

—  zi     Z'4 

+  3  57-9 
-48  377 
+  53  *»^5 
-n  4*7 

-  4  4^'3 


56. 
57- 
S8. 
59* 
I  ^■ 
6j. 
6i, 
63. 
64. 
65. 
66. 

67- 
68. 

70. 

71* 

74^ 
75- 
76, 

77- 
78- 
79- 
80. 
8  2, 

83. 

84. 
8^, 
86. 

87. 
88, 
89. 
90. 

9» 

92. 

93- 
94. 

96. 
97- 

99- 

00. 

101. 
io»* 
103. 
104, 
105. 

07. 

ic8, 

J  09. 
1 10. 


S  Cftmetopardi 

U  Aurigae    , 

R  Coliimbte..,.. 
U  Orionb  „..., 
17  GeiuiDomtii.. 

V  Aurtg£G    ....„ 

T  MoDui^iBrotiii . 
TMonooerotifl.. 
W  Gemiiiorutn 
S  Ljnds  ........ 

X  Gcmiooruu] , 
S  MoTiocenitie 
W  Mono<!sorot»a , 
E  Ljndi....,..,. 

E  GeiDuiorum  . 

V  Canit  Min, ... 
R  Ci^DiB  Min.  ,.^ 
L^  Puppia  .,..,, 
B  Oania  Miy.  .♦, 

V  QieTnii  omm,., 

B  CaniA  Miti,  >„ 
T  Cauifl  Min.  «.< 
X  Puppis    ...... 

U  Canifl  Min.  „, 
3  Geininorum  ,, 
W  Puppi»  ,,.„ 
T  Gtnjinortini . 
U  Geminorum 

V  PuppiJ  ,„,. 
U  PiippiB    ,..„ 

V  Puppi*  „... 
R  Oaneri,,......, 

V  Cftnm„. *...». 

V  Ciinriit    ..„, 
X  Gariuas    ...*t 
U  Cancri. ....... 

TVeioi-um  „,>„ 
S  Oaiicri ........ 

EMali 

a  Hydrie, ....... 

T  Hydrse , 

TOancH.. 

SMaU „..,, 

W  C^tipri  ..... 
W  Carinai  .,... 
iJAnHiM;  ...„„. 
N  Vdcjroiii ..... 
S  Vfllorum  ...,, 
U  Velorum  ...„ 
R  CfirtnuQ  ,.,.. 
X  Hydr«  .*.., 
R  Leo.  Mlil  .. 
Z  HjdriE,, 


b  ID    I 

5  30  n 

S  35  1^ 
5  4^  40 

5  49  53 

6  8  50 
6  16  18 
6   17  41 

>9  49 
z9  H 
35  5* 
4<>  43 
35*8 
6  47  30 

^  53    S 

58  «' 
I   io 

33 


3  »3  ! 
to  29 
14  56 

>7  34 
a6  s 
17  18 
iS  £6 
kS  16 
35  55 

37  3 
7   4»  39 

7  43  '« 
49  10 
55  »2 
5«  8 

8  so 
ti  3 
16  t 

a6  41 
19  J 

30  3 

34  i6 

38  14 

8  4"  "7 
8  43  ai 

8  50  4S 

8  5*5  S* 

9  o  40 

9  4  * 
19  15 

»7  S6 
a8  11 
19  zj 

39  i§ 
«9  44 
10  44 
39  iS 


9  40  H 


+sS 

44"« 

+  3i 

594 

-29 

ty% 

+  10 

94 

+« 

3^1 

+47  4^7 

—  % 

a-7 

+   7 

«4 

+  '5 

145 

+  5« 

o^S 

+30 

aa& 

+  9 

59* 

-  7 

i-^ 

+  55 

181 

+20 

4l-« 

+  2» 

SI'S 

+   9 

15 

+  10 

10-9 

-H 

a«-8 

"i6 

11-4 

+  13 

i?'0 

71 

34-a 

31-9 

+  11 

575 

—  10 

4>  7 

+  8 

368 

+  13  4»^i 

-4> 

57' 

+3^3 

59^ 

+i» 

>5"9 

-48 

5*"* 

—  la 

3r« 

-34 

So*| 

+  t* 

ao 

+  17  36» 

-59  4r« 

-58 

53» 

+  19 

144 

-47 

07 

+  19  »3'S 

-»7 

yo'» 

+  I 

a6'H 

-   * 

45* 

+»o 

>3*9 

^14  4'4 

+15  39'4 

-55 

3z^ 

^aj( 

11*1 

-56  35^ 

--44  45'9 

-45 

43 

-«a 

ao-g 

-H 

147 

+  34 

584 

-13 

33  5 
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Mean  Places  of  Variable  Stars  for  1900*0  (continued). 


No. 


Siv, 


III. 
ifi- 
III 
114. 
IIS 

1I«L 

117 
111. 
119. 

ISO. 

1Z1J 

12«, 

114. 
|X|, 

I  ST. 
txS. 

130. 
111^ 

ni- 
114. 

'IS 

[36. 

I  IT. 
13IJ 

139J 
I40L 

141. 
14X. 

»41- 

145. 
14*- 

149. 

jgi. 

JS» 
'S3 

«SS- 
i|l 

ist- 

(S9J 

ifti 
t6], 
1*1- 

iH. 

31$. 


B  Leattift     .«...■ 

Y  Leonia 

3  Cariii^.., 

TCbrinffr  ...„ 
B  Vnm  M»j,  .. 
B»Hydn6  .,.., 

Y  Hydm  .„.. 
W  heom*  »..». 
U  Omrtna    ...>. 

3  Leocitfl 

3'  Cectfturi.,.., 
X  Oentfturi  .^.,, 
W  CetiUuri  .. 
BComs 

TTirginU  ...., 

RCorfj  

TOftici*. 

B  Orudis. , 

T  Canum  Ten, 
y  VirgiDia  ..... 
TUtfm  Maj,  .. 
B  VirgintB  ...,, 

BMoflctt^.. 

S  UnsMaj.  .. 

U  Vipfink  ,,.„ 

W  Vif^nii 

Y  VlrffiDiB  ..„. 
URjdm  ..... 
ETirpwm  ..... 

Z  CenUtiri 

T  G«iiUuri  ..... 
T'  Qenlmiri  .« 
WHydrap  .,,.. 
R  G^num  YeiL 
R*Virginii...„ 

Z  Yirginii    

8P  Hjdr*  ..... 
R  OsxitAuri  ..... 
R^CeniAiiri..-. 

Y  Bootia 

X  Booti* ........ 

SBootif  ........ 

S*  VLrgini»  ..... 

R  Gamfllofnrdi 
YOBnUuri..... 

?  BooHb.,, 

RBootii 

Y  Libre 

S  Lupi, ,,,,,,„,. 
UBodUfl  .,.„... 
iUbrm   


B.A. 


b  in  9 
5  41  u 

^  4»   30 

9  S4  »S 

Q       6    If 

-  S7  35 
Q  4*  31 

ED  46  46 

10  4I  II 
°  S3  +4 
I  5  41 
1  16  6 
1  44  «* 
I  50  » 
'  59  ^ 
z  7  14 

*  9  19 

1  14  17 
I  t$  S4 

2  18   a 

t^  as   IS 

li  iS  43 

*  31  SO 
a  33  »6 
%  IS  S* 
1  39  34 
1  4»  U 

r«  4^  1 
12  4^  *7 
3  10  S* 
3  »l» 

3  U  15 
3  ^7  47 
3  14  ^6 
3  3*  » 
1  4*  3° 
3  43  aj 
3  44  39 

3  59  IS 
14    4  58 

4  5  4» 
4     9   XI 

4  9  SS 
14  17  ^» 
4  t9  ^7 
£4  J9  3J 
[4  iz  JO 
!4  IS  6 
4  as  ^3 
4  15  43 

14  34  4« 

4  46  4^ 

14  49  ** 

t4  5S  38 


Dec. 


+  u  53*6 
-*6a     if 

+a|  44*4 
-61      33 

+  69   iS'o 

-10  43't 
4-14  14-9 
-S9  ir8 

.-€1  i9'6 
"41  trg 

-S8  418 

+  19  *o"5 
^69  35  7 

—  5  lis 

—  iS  416 

^61  436 

-61     4'5 

+  3»     3 -4 

—  1  s» » 

+60    i"3 

+  7  3»'3 
-61  SI'S 
+  61  31-4 
+  4  4<S 
+  *  S  9 
*57  S3  3 

—  >  Ji  6 

—  a  39"1 
-11  4S-8 

—  6  40-9 
-,31     75 

-13   rs 

—  36  21-8 
-17  ji^o 
+40     »'4 

—  8  411 
^1*  49'8 
*i8  14  S 
-59  16& 

-57  ill 
4-10  jj'8 
+  j6  46-5 
+  54  IS'9 
+  5  7-^ 
+  84  17  z 
~S*  167 
+  19  1^4 

+  17     lO'Z 

-J7  13^6 

^-46  ii-o 

-i-j8  61 

—  8  7-1 


No. 


StAr. 


66. 

67- 
68. 
69. 
70. 
71- 
7*^ 
71' 
74 
75- 
7&. 

77 
78. 
79' 
%o. 
$1. 
U. 
83 
84 
^S 
16 

87. 

89 
90. 
91 
9* 
93 
94 
95 
96. 

97. 
98. 

99 

zoo. 

102, 
103, 
104. 

1&6, 
107. 
Z08. 
109. 
xio. 

ZIJ, 

11». 
II  J. 

114 

Z16 

ai7. 
118 
119. 

110, 


R.A. 


TTriftag.Aiifltr. 

T^Uhrm... 

T  Libna  ......... 

YLibr«  ...,...., 

BTrio.og.Aiistr, 
IT  Coroijffi   ...... 

S  l4br»  .,*,...., 

8  Serpent u...... 

9  CoroiuB    ...... 

S'  Libpite....,..., 

IP  Libw . 

X  Libre  ...t..... 

W  Libra).. 

8  Vram  M^oru . 
U  Librae  ......... 

ZLibfw  ....,.,,, 

Y  Coronee   .,„„ 
ESerpentiB...... 

R  Librw 

E^  LibnB.....„..| 

8  Triang.  Aualr. 
U  THjLiig«  Auitr. 
Z^  Scorpii    ...... 

X  Her£«ilit ...... 

Z  SeorpiL. ,, 

R  Herc'uhi  ...... 

X  Scorpii    ...^., 
W  Soornii    ..,„, 
U^Hert-ulii    .„ 
8  Normie     ...... 

R  Scorpii    ...... 

S  Scorpii .,.»,.... 

W  Ophiuchi  ... 

Y  Ophiuchi 

U  Iiereiilii....... 

y  Scorpii    ..  ... 

T  Opliiuolii 

S  Ophiuchi...... 

B  Arm 

W  Heroulit...... 

Y  Hrrsulis 

B  Draconii     ... 
8  Hcrculia  ...... 

8^  Scorpii    

B*  Scorpii  ...... 

Y^  Scorpii     ..... 

V^  Herculi*...,.. 

R  Ophiucbi 

'P  HerculiB...... 

W  Scorpii ...... 

U  Ophiuchi ,. 

Z  Ophiuchi...... 

S^lfeMJuli*....., 

U*  Scorpii  ...... 

X  Spkgittarii     ...[ 


^7 

JO 

3» 
33 

36 
40 
45 
4^ 
47 
5*> 

^i 

58 
59 

16  0 

16  I 

16  % 

16  5 

16  6 
16  10 
16  u 
t6  II 
16  16 
t6  II 
j6  11 
16  13 
t6  iS 
t6  28 
16  3) 
16  31 
16  31 
16  31 
16  47 
J6  48 
t6  50 
1651 

16  56 

17  a 
J7  6 
J7  8 
17  II 
17  14 
t?  17 
'7  1$ 
tj  4t 


Bac. 


—  fiS  lo'i 
-iS  iQ-8 


-19 

-66 

+  1» 
^20 


38-3 
38-0 

77 
o'8 
16 


+  '4  4'»4 
+  31  416 
-11  33'z 
-14  59>5 
— tto  499 
-IS  50-6 
+78  S8'l 
-10  51-5 
-20  48'^ 

+  39  51-1 
+  15  164 

-it  0-6 
-63  19s 
-61  38-3 
-23  49'S 
+  47  %oj 

—  11  i7'6 

+  i»  3»S4 
-II    15*4 

—  19  51*6 
+25  19-9 

—  21  419 
-21    38-8 

-  7  *r^ 

+  19 

-19 

-15 
^16 


ll'O 

69 

55! 

57"o 


-56  47"6 
+  37  3»^^ 
+  7  jS-6 
+  66  57"8 
+  15     6*6 

-44  5*  3 
-30  25-3 

-33  ^7-i 
+  3»  aa  3 
-15 
+27 
-33 
+  I 
+  1 
+  ^3 
-4J  4i'3 
-27  47*S 


57't, 
io'8 
i9'o 
I9"3 
371 
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Mtnn  Places  of  Variable  Stare  for  1 900*0  (continued). 


So. 


131 

in 

119- 
130, 

13*. 
336. 

as?- 

338. 

*19 

240. 

141. 
143' 

M7. 
H^- 

*45' 
350. 

15  s- 

2S*- 
259. 
16c. 

afim. 
163. 
264. 

165. 
366. 
167. 
£6£. 
169J 
170, 
171- 
171- 

*74* 
175' 

^77. 


fltAr. 


T^Scorpii  ..... 
T  Opbitichi.p,.. 
Z  Herculii  .„,,. 

T  DmfODti 

WSngittorii  ... 
T  HercuUi 

W  Lyrw *, 

YSagittmrn 

V^ba^tturii  .., 
d  Set-|iexit  ifl  ....*, 

V  Sagittarii  .., 
X  Ophiudii  .. 
U  Co  roil.  Austp 

RSouli    

0  Lyrw  .„...,, 
e  PftTiini*  ♦...., 
R  Ljnc  .,.*.*.., 
R  Coron,  Au^tr 
B  Aquilie  ,,.... 
y  Lypffi  „.,..,,. 
X^  Itkgitt&rit  .. 
S  Ljrw  .*.*..*.. 
U  Draoonift...... 

WAquilffi 

T  SdjptlJini  .., 
E  Sagittarii  ... 
8  SngittArit...... 

Z  SagittAri] 

ULjm 

TSagitUe    

V  Aqmli*    ...... 

U  Villpeoulip  ,., 
'PAqmlw   „,.„ 

R  Cjgni 

TPftToTiia   ...... 

T'Cjgui ...^ 

T^t^gni 

S  Vulfl«CW]flE    ,., 

XAquili^,, ..„.., 

X  Cjfgni 

q  AquiiiB.. «..,... 
B**  Sii|:itrarii  „. 

S  Sftgitre    

R^  Aquiltt  ...... 

S*  Aquilus   ...... 

Z  Oygm  ... 

S  Cygni   .,.,...., 

U'CTgrii. ...... 

R  Caprioam]  .., 
B  Aquifaa........ 

W  Cftpricomi.. 

RSHgiitiG  

Z  Aquilit.,,....,. 

R  D«1phim...... 

T^Sagittarii   ... 


R.A. 


b 

m 

i 

»7 

44 

i& 

17 

17 

17 

36 

17 

54  Sa 

17 

39 

]» 

19 

tS 

.S8 

18 

2S 

iS 

30 

iH 

21 

tS 

^ 

iS 

13  56 

iB 

0 

iB 

35 

i« 

"7 

iH 

9 

iS 

^1 

a 

46  3« 

a 

17 

t» 

9 

>9 

33 

19 

9 

"9 

42 

[9 

6 

>9 

57 

19 

0 

19 

2g 

»9 

28 

"9 

35 

19 

47 

19 

37 

19 

H 

19 

5» 

19 

lb 

19 

17 

[9 

3+ 

8 

19 

39 

3^ 

19  40 

4» 

19  40  5^ 

»9 

+4 

iH 

19 

46 

3' 

J9 

46 

44 

19  47 

113 

19  49  43 

'9 

5' 

2it 

19 

52 

^5 

19 

53  43 

19 

58 

37 

20 

3 

14 

20 

3 

50 

10 

5  4* 

20 

7 

I 

zo 

S 

3 

20 

9 

30 

20 

9 

5* 

20 

10 

5 

20 

11 

S 

Dec 


-33  40'S 

278. 

-  6   ri 

279- 

+  1S     «'4 

2S0. 

+58  n-7 

a8i. 

^29  35  1 

z«2. 

4*|i     o'i 

283. 

-14     8^5 

284. 

+  3*  38  1 

285. 

"I8  543 

286. 

-33  227 

287, 

+   0     S'2 

288. 

+  6  i3'« 

289. 

-19  M-9 

290. 

+  8  44-4 

191. 

-37  55'6 

291. 

-   5  48^S  1 

293. 

+  33  iV» 

294. 

-67  2rs 

^95- 

+43  48'« 

196. 

-37     57 

297^ 

+  8     47 

29»- 

-29  299 

299. 

-18  58-8 

30a 

+  15  500 

301, 

-ffij     6'9 

301. 

-   7  «3'o 

303. 

-17     8-8 

304. 

—  19  29'0 

305. 

-19   12-4 

306. 

^21     6-6 

m- 

+  37  4 1-6 

30K, 

+  17  ^7^9 

309. 

-    7  VS*° 

^o. 

+  ao     6-6 

311. 

+  11  289 

31a. 

+49  586 

in 

-72     07 

314. 

+29     0^4 

3i5' 

+48  3 1*9 

316. 

+  27     2'i 

3'7^ 

+  4  la'S 

318- 

+  3*  397 

319- 

+  0  44'9 

320. 

-^19  270 

321. 

+  16  22'I 

322. 

-  1     9^' 

3*3- 

-  8     9^3 

3*4 

+49  45-8 

3^5- 

+  57  4i'9 

3>«»^ 

+4$    0*6 

327. 

-14  340 

328. 

H-iS  i9'4 

329. 

—  12  17^0 

330. 

+  16  ^5  3 

33I' 

-  6  27"4 

33>- 

+  8  47-1 

333' 

-39  1S» 

No. 


Bta 


U  Cygni  .*.*.., 

S^Cjgni 

WBelphini... 
R  MiofOMMjpiL 
VCygni  .,,.... 
8  Jlerphmi  .... 
y  Aquarii  ,... 
X  C%gni  ....... 

W  Aquarii  ,.,. 

V  Aquarii  .... 
U  G&pfioomi  . 
R*Oyfcii 

V  DelphinL... 
T  Aqufirii  .... 
U  PavODts  .... 
T  VulpeculjB  . 

V  Ojgni  ....... 

Z^Cjgm 

%  Delphi ni.... 
R^  Caprioomi. 
R  Viilpec-vilie  < 
T  Cftpricorni  . 
X  Cflprioonji  . 
Z  Gaprioumi  . 
T  C©t»Hei...„.. 
T  Capriconii  , 
8  MiLTciscopii . 

V  Capricomi  . 

WCvrii 

8  Cephfti  ...... 

U^CjgBl....... 

E'Cygoi....... 

RGruift  

VPl^Bi.. 

V  Aquani  ».,. 
S  Piicis  Au^r. 

TPeg7ifti.. 

R  PiAdiiAuHtr 
X  Aqimrii   .... 

SGruii    ....... 

S  LnE^rtaB    .... 

£  Ophei * 

W  C^pheJ  .... 
R  LaceHiE  .... 
S  Aquani  .... 
R  PegB«i 

V  Oawjopeia?  . 
WPega*j    .... 

S  P<^gaai  ....... 

R  Aqitarii  .... 

V  Cepbei....... 

VCeti 

U  Fegaat ....... 

R  Onibiiopeias  , 
W  Coti    


B.A, 


Deo. 


h   m    » 

d       1 

20  16  |0 

+47  347 

10  29  55 

+  54  37*« 

20  33     7 

+  17  55"9 

20  33  58 

-29     S-6 

20  38     5 

+47  47-0 

20  38  28 

4-16  437 

20  39    9 

—    5     12-0 

20  39  29 

+  35  '3'5 

20  40  43 

4-16     21 

20  41   Id 

-  4  i6'9 

20  41  46 

+  »     4  3 

20  41  34 

-If     91 

20  4a  37 

+44  30*a 

20  43   14 

+  18  58-0 

20  44  40 

-  5  31  I 

20  47  Id 

-63     SI 

20  47   H 

+  27   Si^3 

20  48     5 

+  34    169 

20  48  32 

+  46   58  7 

20  50   18 

+  17    >S7 

id   56  23 

"^27  2910 

20  59   56 

+*3  25  5 

21       I    48 

-24  197 

21       1    50 

-11  450 

21       t    13 

-16  351 

+  6S     5-d 

21    ]6  30 

-"5  34  9 

21    10   48 

-30  iJ-o 

11  28  ss 

-14  »Si 

11  32  16 

+44  557 

21    36    28 

+  7S   t<J5 

21    37   t6 

+53  S*  J 

11  38  46 

+41     7-6 

21  41     6 

-47  22 0 

11    56      2 

+  5  38^4 

11  57  5* 

-17     6*5 

11   58    a 

^18  31-0 

21    4     1 

+  12       30 

23  11  19 

_30     6-3 

22  13    9 

—  21   240 

22    19    55 

^48  56-« 

11  24  38 

+  39  48'* 

22    »5    27 

+  57  54*1 

11    31    39   , 

+  57  54^ 

22    38    50 

+41   509 

22  51  45 

—  20  51*6 

23       1     38 

+  10      O'l 

23       7    32 

+  59    8^4 

23    14   46 

+  »5  43  5 

23    if    29 

+  8  %ti 

^3  38  39 

-n  5°^3 

23  51  44 

+8*  381 

23  5*  47 

-  9  S''^ 

13  5*  51 

+  15  13^9 

i|  53  19 

+  5^  49$ 

n  57     0 

-15  13  9 

1900.]  Variables  of  Short  Period.  27 

VAllIABLES    OF   SHORT   PEIUOD    NOT   OF  THE   ALGOL   TY 

|f  (The  No.  after  Star's  name  refers  to  Catalogue  on  pp.  24-26.) 

-^'f '^. — The  times  of  minima  only  are  given  ;  the  times  of  maxima  may  be  found  by  adding  th 

printed  under  the  name  of  the  star. 


T  MOXOCER.  63. 

f  Geminor.  70 

YOPHIUCni  222. 

YSAGirrAR.  229. 

U  SaGI' 

i7*  22|»».) 

{continued). 

{cojU 
June  j  A 

Jan.  ,  Maj     Sept. 
d    i.     d     h  1  d     h 

May 
d     h 
▲    0 

Sept.  j  Not. 

d    h    d    h 
9     61    9     it 

(6-  5^) 
Jan.  1  Apr.  1  Axxg. 

(1-  19M 
Jan.  1  May  1  Sept. 

To  he  imerUd  in  the  CoMPAjnow  io  The  Observatory,  1900,  p.  27. 


Thb  Yariable  Star  Ephemerides  on  pp.  27-34  are  given  in 
C^reenwich  (S?il  Time.  The  day  is  divided  into  24  hours,  and 
begins  at  midnight. 


122 


3     *.3o     3 

:i  20 1  -' 

20  14 

18    8    Sept. 

I   6  21 

Apr.    14  15 

5     2   22     8 

12  19. 30     2 


{  Gemikor.  70. 

(5-oM 

Apr. 


Dec. 

I      o 

8   18 

16  22 

24    6 


Jan.  *  Feb. 
ri    h    d    h 

I  13   12     8 
12  17 

i-  Mar. 
lr>b.  .411 
X    c.H  IS 

II  4  2^  19 


d     h 
3  22 

14    2 
24    6 


1 14 

17  19!   '^  «3 

reo. 

•  3     — 

-J  — 

I 

3< 

8  15 

24  19  13   0 

8     2 ' 

»5   '5 

31  19  20    0 

15  .elJ""* 

Feb.     J 

22  15 

28    0 

June 

13     6 

2      0 

Oct. 

3     9!J' 

Mar. 

7  io|  Oct. 

9  '4 

17     4 

I  12 

U  Sagittar.  233. 

16    7 

Z; 

I   16   14  20! 

8  16  21  20     5     0 

M„r. 

24  19 

2  ' 

10 17 

{^^  23^) 

Mar. 

J 

15    16I28    20|>2       1 
22    16I                  |'9       J 

29  17 1  July    26     1 
i   5  21 

2   21      July 

24  7 

Jan. 

Mar.  1  Apr. 

»     5 

1 

10    11                   3»    *» 
18       1       *      9' 

,r    tr       9    231 

d    h 
13  22 

d    hi  d    h 
2     3;i8     8 

14     3 

27     I 

2 

Apr.  ;"  *«    ^'^^• 
'9  *»     2     I 

25  '5 

:i  '1  Nov. 

20  15 
27     9 

8  20 
15   14 

25       2 

Apr. 

i 

5  '7  2622     9    2 

•8  II 

22     8 

May 

8  23 

12  17I           .   2 

Apr. 

2     6 
9  20 

Aug.    16     2 
I   18  *3  '^ 

9  «: 

Feb. 

3     3 
9  21 

29     2 
Apr. 

\  '9 

8  13 

15     7 

21  21 

1< 
24 

17  10 

16  231 

16  15 

4   20    22       I 

3. « 1^5*3  ^"- 

25     0 

24  13' 

^3    9 

11    l^^l%    l^y 

10  18 

30  23.    7    5, 

\ 

26 


Mean  Places  of  Variable  Stars  for  1900-0.    [No.  287. 


Mean  Places  of  Variable  Stars  for  1900*0  (continued). 


No. 


Star. 


221. 

Y^'Scorpii  

222. 

Y  Ophiuchi 

22V 

Z  HerculiB  

224. 

T  Draconis 

I'll' 

W  Sagittarii    ... 
nx  TT i:« 

KA. 


17  44  t6 

^7  47  17 

17  53  1^ 

J7  54  S* 

17  58  3? 


Dec. 

Ko.i 

0      t 

-3!  401 

^7»' 

-  ti    rt 

279' 

+  »5     8H 

a«o. 

+  SS   '37 

tgi. 

-If  154 

iKa. 

-L-^f       n'l 

^ii^J 

Star. 


I      R.A. 


U  Cygni  ,*,.*> 

S*  Cjgtii 

Wmiphinl,. 

V  Cygsi 

SD«U 


Dec. 


h   in    9 

0     1 

20  16  30 

+47  347 

20  29  55 

+  54  37-6 

20  33     7 

+  >7  55*9 

20  33  58 

-29     «-6 

20  38     5 

+47  47-0 

20  18  28 

+  16  437 

^57. 
258. 
259. 
260. 
261. 
262. 
263. 
264. 
265. 
266. 
267. 
268. 
269. 
270. 
271. 
272. 
a73. 
»74' 
*75. 
276 

^77./ 


T  FftTonlB  .... 

T^Cygni 

T^Cygni 

S  Vulpeciila;   . 

XAqiiilflp 

X  Cygni  

rj  Aquila 

R^  Sagittarii  . 
8  Sagitts  .... 
R*  AquiUe  .... 
S^Aquilaj   .... 

ZOygni  

S  Cygni   

U^OygTii 

R  Caprioomi  . 

S  Aquilfe 

W  Capricomi. 
R  Sttgittae   .... 

Z  Aquilff 

R  Delphini.... 
T=*  Sagittarii    . 


19  59  3* 

-7*   -07^ 

\^V 

19  40  48 

+29     Q-4 

3»5- 

19  40  50 

+48  3''9 

316. 

19  44  18 

+  27       2'1 

317- 

19  46  31 

-h  4  >*"5 

3<i*. 

,9  46  44 

+  32  397 

319- 

19  47  23 

+  0  44*9 

120. 

*9  49  43 

-29  27  0 

31K 

19  ^i  28 

-1-16  2i'r 

312. 

19  52  25 

- ;   9* 

3*3^1 

>9  53  43 

-  8     9-3 

324 

>9  58  37 

+49  4SS 

1^5* 

20     3  24 

+  57  4i-9 

326. 

20     3  50 

4-46     0-6 

32-. 

20     5  42 

-14  340 

3i«. 

20     7     I 

+  '5  >9-4 

3^9 

20     8     3 

—  22  17-0 

330, 

20    9  30 

+  16  25-3 

331. 

20    9  51 

-  6  27*4 

31i^ 

20  10     5 

+  8  47-1 

333- 

20  II     5 

-39  2  5* 

TPegasi 

R  PisoisAustr. 
X  Aquarii   .... 

8  Gruis   

S  Lncertae   . . . . 

i  Cephei 

W  Cephei  .... 
R  Lacertie  .... 
S  Aquarii  .... 
RPegMi 

V  Cassiopeiie  . 
W  Pegaei    .... 

S  Pegasi  

R  Aquarii   .... 

V  Cephei 

VCeti 

U  Pegasi 

R  Oaasiopeiflc  . 
W  Ceti    


jmmt 

9^ 

•• 

I 

19 

9 

55 

38 

27 

39 

50 

45 

38 

22 

46 

»9 

39 

44 

5*  47 

52  52 

19 

a 

+  12    30 

—  30    62 

—  21  24-0 
-48    568 

+  39  48-2 

•+57  54*2 

+  57  54-6 

+4»  50*9 

—  20  52-6 

4-IO      0'2 

+  59  8-4 
+25  435 
+  8  223 
-15  503 
+82  381 

—  9  31-0 
+  «5  23-9 
+  50  499 
-15  139 


1900.] 


Variables  of  Short  Period. 


27 


VARIABLES   OF  SHOET  PEEIOD  NOT  OF  THE  ALGOL  TYPE. 

(The  No.  after  Star's  name  refers  to  Catalogue  on  pp.  24-26.) 

yote. — The  times  of  minima  onlj  are  giyen ;  the  times  of  maxima  may  be  found  by  adding  the  intei 

printed  under  the  name  of  the  star. 


T  MoxocEB.  6^, 

(7-  22|M 

Jan.      May  ]  Sept. 
^  d    h     d     h 


8  16   23   17 j 

! 
Feb.  :  June  I 

4  »6   19   17' 


Mar. 

1    3  '6 
30  ]6 

Apr. 
26  17 


July 
16  18 

12  18 


d     b 

8  18 

Oct 
5  «8 
Nov. 

I   19 
28  19 

Dee. 

25  19 


V  Geminob.  64. 
(2-15JM 

Oct. 
d    h 

7  20 
15  14 
»3  7 
3«     > 


Jan.  I  Apr. 
d    h|  d     h 

I  4j2o  13 
922.28  7 
17  16' 


15  10 

Feb. 

»    3 
9  2' 

Mat. 

5    1 

12   20 
20    14 

28    8 

Apr. 

5     2 
12  19 


May 

6     I 

13  18 

Aug. 

6  22 

14  16 
22  9 
30     3 

Sept. 
6  21 

«4  «5 
22  8 
^o     2 


f  Gemikor.  70 

(eontf'nued). 

Not. 
d    h 

3  4 
13  8 
23  II 

Dec. 

3  '5 
>3  19 
23  22 

WV1BQINI8  140. 
(8-  5^) 


May 

Sept. 

d  h 

d  h 

4  9 

3  6 

'4  13 

«3  9 

24  17 

23  13 

Aug. 

Oct. 

13  22 

3  >7 

24  2 

13  20 

24  0 

Not. 

7  19 

15  13 

^3     7 

Dec. 
I     o 

8  18 

16  12 
»4     6 


C  (lEMiyoB.  70. 


Feb. 
d  h 
12      8 


Jan. 

(t     h' 

2  i3 
12  I- 

|2    20 

Feb. 

2      C 
12      4l2f    19 


Apr. 
d     h 
3  22 
'4 


Mar.    *4 

4 


Jan. 
d  h 
12     3 

29    ID 

Feb. 
15   ]6 

Mar. 

4  23 

22     5 

Apr. 

8   12 

25  18 


May 

d    h 

30   7 

June 
16  14 
July 
3  20 
21     3 

Aug. 

7     9 
a4 


16 


Sept 
d     h 
10  22 
28     5 

Oct 
15  11 

Not. 

I   18 

19    o 

Deo. 
6     7 
13  > 


XSa.GITTAB.2  20. 

(2*2lM 


Feb. 

d  h 
I  14 
8  15 

IS  «5 
22  15 

Mar. 

I   16 

8   16 

15  16 

22  16 

29  17 

Apr. 

5  >7 

12  17 

19  18 

26  18 


May 

d  h 
17  19 
24  19 

3« 


19  20 
28 


Sept 

d    h 

6  23 

13     o 

o 

o 


June 

7  20 
14  20 
21  20 
28  20. '» 
19 
July 

5  a> 

12    21 


Oct 

5    « 


26 


Nov. 


Y0PHIUCHI222. 


(6-  5^) 


Jan. 

Apr.  1 

d  hid  h 1 

3  1 
20  8 

15  22 
May 

Feb. 
6  10 

3  "» 

-  4 

23  13 

June 
6  7 

Mar. 

23  10 

12  16 

July 

29  19 

10  13 
27  15 

Aug. 
d  h 
13  18 
30  21 

Sept 
17    o 

Oct. 


4 
21 


T  Sagittab.  229. 


WSAGITTAB.225. 


Jan. 

d  h 
31   II 

Feb. 

8  2 
15  16 
23     6 


Mar. 


(3-  o^) 

May 

d  h 
2  15 
10  5 
17  19 
25  10 

June 

2    o 

9  H 

17    4 

24  19 


19  21! 

26   22  ; 


Aug. 

2    22 

9    22 

I  16    22 

I   3  >8|i3  a3 

1 10    l8;jO  2S 


May 


2 

9 
16 
23 
30 


Dec. 
7    31 


10 

11 

18 

I 

»5 

15 

Apr. 

2 

6 

9 

20 

17 

10 

as 

0 

Sept. 
d  h 
I     3 

8  17 
16  8 
23  22 


Oct. 
I  12 
9    2 


July 
2     9 

9  *3 
17  13 

as     4 

j*8 
Aug.  '  16 
I  18, *3 

9     8 
16  23I 

M  13* 


16  17 
24  7 
3.'  a> 


Nov. 


16 


Jan. 

May 

d  h 

d  h 

20  13 

4  u 

26  7 

10  5 

16  0 

21  19 

Feb. 

27  13 

I  2 

6  20 

June 

12  15 

2  8 

18  10 

8  2 

*4  4 

13  21 

19  15 

Mar. 

25  10 

I  23 

July 

7  17 

I  4 

13  12 

623 

19  6 

12  18 

*S  > 

18  12 

30  19 

*4  7 

30  I 

Apr. 

Aug. 

5  14 

4  20 

II  9 

10  14 

>7  3 

16  9 

22  22 

22  3 

28  16 

29  22 

Sept 

d    h 

2  17 

8  u 

14     6 

20    o 

25  19 

Oct 

7  8 
13  2 
18  21 
24  16 
30  10 

Nov. 

S  5 
10  23 
16  18 
22  12 
28    7 

Deo. 

4     > 


U  Sagittab.  233. 

(2"  23^) 
Mar. 
d     h 
2     3 


Jan. 

d  h 
13  22 
20  15 
27     9 


Feb. 

3     3 

9  *' 

16  15 

^3    9 


8  20 

IS  14 


Apr. 

d  h 
18  8 
25     2 


U  Sagittab. 
{continued) 


May 

I  19 

8  13 

IS     7 


June 

Aug. 

d  h 

d  h 

4  13 

4  6 

II  7 

10  23 

18  I 

17  17 

24  18 

24  11 

July 
I  12 

31  5 
Sept 

8  6 

623 

15  0 

13  17 

21  18 

20  11 

28  12 

27  5 

/3  LTRX  2'. 

(Max.  3'*  2' 
Secondiiry  M 
6-»  iii». 
Max.  9«>  i6» 
May 
d    h 

4  19 
17  17 
30  15 


Jan. 
d  h 

8  13 
21   II 


Feb. 
3     9 


June 
12  13 


16     7  25  II 


Apr. 

4   20j22 

II  \\^x^  19 


Mar. 

I     S 

14     3 

27     I 

Apr. 

8  23 
21  21 


July 

8    9 
21     7 


Aug. 

3  S 
16  3 
29     1 


\ 


28    Varudfles  of  Short  Period.— Magnetic  Elements.  [No.  287. 


Yabiables  of  Short  Period  (eantifwed). 


U  Aquilje  253. 


Feb, 
d    h 


13    5 

to    5 
27     6 

Kar. 
6    7 


»3 

20 

»7 


Apr. 

3  9 
10  10 
17  10 
24  II 

May 

I  II 

8  12 

15  12 


May 

d  b 
22  13 

29  14 

June 

5  '4 
12  1$ 

19  15 
26  16 

July 
3  16 
10  17 
17  18 
24  18 
31   19 

Aug. 

7  19 
14  20 
21  20 
28  21 


Sept 
d    b 

4  2» 
II  22 
18  23 
25  23 

Oct. 

o 
o 
I 

2 
2 


3 
10 

17 

»4 

31 


Not. 


II  Aquil^  263. 

(2*  6\) 

Apr. 

d    b 
2  13 

16  21 


Feb. 

Mar 

d  b 

d  b 

4  3 
25  x6 

4  »o 
12  0 

'9  4 
26  8 

17  AQUIL.C  263 

(continued). 


May  j  July 

d  b|  d  b 
I  6  19  4 
8  10  26     8 

'^  'J 
22  18 


29  23 

June 

6  3 
13  7 
20  II 
27  15 

July 

4  »o 
12     o 


Aug. 
2  13 

16  21 
24  I 
31     6 


Sept 

7  10 
14  14 
21  18 
28  22 


Oct. 
d  b 
6  3 
«3  7 
20  II 
27  15 

Nov. 
3  20 

II      o 

x8    4 
25     8 

Dee. 

2  13 

9  17 
16  21 
24  1 
31     6 


S  SAOITTiE  265. 
(3-  IO»».) 

Apr. 
d  b 
23  19 

May 

2    4 
10  14 
18  2 
27     1 


Jan. 

Mar. 

d  b 

d  b 

21  14 

4  i» 

29  23 

12  21 

21  7 

Feb. 

,M 

Apr. 

7  I 

*4  3 

15  10 

S  Sagittjb  265 
(continued). 


June 

Aug. 

d  b 

d  b 

4  «7 

2  10 

13  2 

10  19 

21  12 

19  14 

29  21 

27  13 

Sept. 

July 

4  22 

8  6 

13  8 

16  15 

21  17 

25  0 

30  2 

Oct 

d    b 

8  II 

16  20 

25     6 

Not. 
2  15 

II      o 

19    9 
27  18 

Deo. 
6  4 
H  «3 


X  Cyqni  285. 
(6- 19^) 

Sept. 

d     b 

I     3 
17  12 

Oct 

3  »i 
20     6 

Nov. 

5  16 

22     I 

Dec. 

8  10 

24  19 


Jan. 

May 

d  b 

d  b 

14  17 

9  10 

31  2 

25  19 

Feb. 

June 

16  12 

"  4 

27  14 

Mar. 

4  »i 

July 

21  6 

'3  23 

30  & 

Apr. 

6  IS 

Aug. 

»3  1 

»5  17 

TVd 
( 

Jan. 

d  b 

4  »« 

9  7 

13  18 

18  4 

22  15 

»7  I 

31  12 

Feb. 

4  »» 

9  9 

13  19 

18  5 

22  16 

27  2 

Mar. 

3  >3 

7  »3 

12  10 

16  20 

21  7 

*5  J7 

30  4 

Apr. 

3  «4 

8  I 

12  II 

16  22 

21  8 

25  18 

30  5 

(i-9n 
May 
d  b 
4  15 
9  » 
13  12 

17  23 
22  9 
26  20 
ji    6 

June 

4  17 
9     3 

13  14 

18  o 

22  10 
26  21 

July 
I     7 

5  18 
10    4 

«4  »5 

19  I 

23  12 


Sept 

d    b 
I  10 

5  »o 

7 
17 

4 


10 
H 
'9 
*3 

28 

Oct 
2  II 
6  22 
ti  8 
15  19 
20     5 

29     2 

Nov. 
2  12 
6  23 

II     9 

15  20 
20  6 
24  17 


27  22  29     3 


Aug. 
»  9 
5  «9 
10  6 
14  16 
19  3 
23  13 
27  23 


Deo. 

3  14 
8  o 
12  II 
16  21 
21  8 
2$  x8 
30    4 


d 

b 

d 

5 

16 

6 

II 

t 

If 

16  lol 16 

21     19122 


3  Cephei  3a< 

{,-  i^i\) 

Jan.     May  ■  Sc 

d     b 
2     6 

7  15 

13  o 
18  9 
23  17 
29     2 

Feb. 


3  II 

8  20 

14  4 
19  13 
24  22 


3iar. 

4  7 
7  16 
13  o 
18  9 
23  18 
29     3 


Apr. 

3   li 

8  20 

14  5 
19  14 
24  23 
30     8 


*7     3 


June 


I  12 

2 

6  21 

8 

12   6 

11 

17  15 

»9 

»7 


O 


"   *l    *4 


28      81 


July 


*9 


N 


19 19  us 

41 


*5 

30  13 

Aug. 

4  22 
10     7 

15  15 

21     o 
26     9 

31  18 


*5 
30 

D 

6 
II 

i7 

22 

^7 


Magnetic  Elbments,  Eoyal  Obsbevatoby,  Gbbenwioh, 

Year.                          Declination.              Horizontal  force.  Dip. 

1870,  observed 19  53  west.                  0*1782  67  52 

1880,        „       18  33    „                      0-1804  67  36 

1890,        , 17  29     „                      o'i823  ^7  »3 

1900,  inferred  16  27    ,,                     0*1840  67  40 

Tbe  borizontal  force  is  given  in  0.  G^.  S.  meaaure. 


1900.] 


Variable  Start. 


29 


MINIMA  OF  VABIABLB  STABS  OP  THE  ALGOL  TYPE. 
(The  flguNi  IMawing  Star*!  iMUBe  m«  tbe  Hot.  in  Ostalogna^  pp.  t4-*6.) 


UCEFHEII3*.        1 

AMOL35*. 

X  Tattm  41  ♦ 

(1*  !!»» 

49*-.) 

(i-iO»'49-.) 

(amtintted). 

Jan. 

July. 

Jan. 

Auguit 

August 

Oct 

d    h  m 

d    h  m 

d    h   m 

d    h   m 

d    h   m 

d    h   m 

2  21  14 

i  !*♦ 

X  22  46 

4  59  55 

I  22  59 

20    02; 
27  22     1 

7  *o  54 

6     8  »3 

7  16  24 

10  17  3» 

9  20  44 

11  20  33 

11     8     2 

13  10     1 

16  II  10 

17  18  28 

17  20  12 

16    7  41 

19     3  39 

12    4  48 

25  16  12 

KOT. 

2%  19  51 

21     7  20 

24  21   17 

27  22  26 

27  19  30 

26    6  59 
31     6  39 

30  »4  55 

Sept. 

Sept 
»  13  57 

4  19  5* 

12  17  36 
20  15  1% 

Peb. 

5    8  33 

2  16    4 

xo  II  41 

28  13     5 

Auguat. 

II     2  11 

8    9  42 

18     9  26 

I     ''? 

5    6  18 

16  19  49 

14    3  19 

26    7  10 

Dec. 

6  17  48 

22  13  26 

28     7    4 

19  30  57 

6  10  50 
14    8  34 

II   18  28 
t6  18     7 

10    5  57 
'5    5  36 

»5  14  35 

Oct 

21   17  46 

20    5  15 

March. 

Oct 

I     8  13 

4    4  54 

22     6  18 

26  17  25 

•as    4  54 

6    0  42 

12     2  39 

30    4    3 

30    4  33 

II  18  20 

17  II  58 

7     1  51 

MandL 

3  17    4 

8  1643 

13  16  23 

18  16    2 

Sept 

4    4  13 
9     3  52 
>4     3  3" 
19     3  10 
24    2  49 
29     2  28 

23     5  36 
18  23  12 

April 

3  ««  5« 
9  10  29 

12  19  29 
18  13     6 
24     6  44 
30     0  22 

Nov. 

ECakis] 

ri=i- 

12=2    ( 

Jan. 

3»>i6»l 
5    31    / 

March. 

13  15  41 
18  15  10 

'5    4    7 
20  21  45 
26  15  23 

4  x8    0 
10  II  34 
16     5  16 

d    h   m 
*     5     I 
4  1448 

d    h    m 

17    4  21 
20  14    8 

April. 

Oct. 

June. 
25  20  30 

21  22  53 
27  16  31 

8    035 
II  10  22 

*3  a3  56 
27    9  41 

2  14  59 
7  H  38 

4*7 
9     «  47 

July. 
I  14    8 

7     7  45 

Dec. 

14  10  10 
»8     5  57 

30  19  30 

12  14  17 

'7    13   57 
21   13   36 

27  13  »5 

14     X  26 
19     I     5 

24     0  44 
29     0  23 

3  'o    9 

21   15  44 

25     I  32 

April. 

13     I  23 
18  19     I 
24  12  39 
30    6  17 

9     3  47 
14  21  25 
20  15     2 
26     8  40 

28  11  19 
31  21     6 

3     518 

6  15     5 

10    0  52 

13  «o  40 

May. 

IfoT. 

XTaur 

141*. 

Feb. 

X 6  20  27 
20    6  14 

2  12  54 
7  >»  33 

3     0     a 
7  ^3  41 

(3*22»' 

5.-.) 

4    7  14 
7  »^  4» 

23  x6     1 

27     I  49 
30  II  36 

12  12  12 
17  11  51 

12  23  21 

17  23     0 

Jan. 
d    h   ID 

March, 
d    h    m 

11     2  28 
14  12  15 

22  11  31 
27  II   10 

June. 

22  22  39 
27  22  18 

Dec 

4  10  53 
12     8  37 
20    6  21 
28    4     6 

8  16  48 
16  14  32 
24  12  17 

17  22     3 
21     7  50 

24  17  37 
28     3  25 

May. 
3  21  23 

7    7  II 
10  16  58 

I   10  49 

2  21  57 

Feb. 

July. 

March. 

14    2  45 

6  10  28 

7  a«   36 

17  12  33 

11   10    7 

12  21   15 

5     '   50 

I     8     2 

3  '3  »* 

20  22  20 

16     9  46 

17  20  55 

12  23  35 

9     5  46 

6  22  59 

24    8     7 

21     9  25 

22  20  34 

20  21   19 

17     3  30 

10    8  47 

a7  17  5+ 

26     9    4 

27  20  13 

18  19    3 

25     1  15 

13  18  34 

31     3  4* 

*  Alternate  minima  only  are  given  ;   the  others  can  be  readily  found  ^"^ 
adHin£  the  interval  under  the  name  of  the  BtAt. 
t  ii*Tery  ihird  minimum  only. 
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Variable  Slars. 


[No.  287. 


Minima  of  Variable  Start  of  the  Algol  Type  (continued). 


E  Canib  Maj.  75 1 

^  LlBB^  165  ♦. 

U  ConovM  171  ♦ 

(oonHnued). 

(^d7h 

5i«.) 

*        {continued). 

Sept 

JNov. 

Jan. 

June. 

March. 

August 

d    h  m 

d    h   m 

d    h    m 

d    h  m 

d    h   m 

d    h   m 

'     7  15 

I  IS  26 

I     7  38 

}  22    9 
8  13  s» 

5     9  ao 

4    6  4s 

4  17     » 
8     2  49 

S     I  13 
8  II     I 

5  *3  ** 

12    7    2 

II     4  27 

10  15    4 
IS    6  47 

n     5  35 
17  21  18 

»9    4  45 

18     2     9 

II   12  36 

II  10  48 

26    2  27 

H  *3  5' 

14  22  24 
18     8  II 
21  17  58 
25     3  26 
28  13  33 

»5    6  35 
18  16  22 
22    1  10 
»5  "  57 

19  22  29 
21.  14  12 
»9     5  55 

22  13    0 
»7     4  43 

July. 

ApriL 
209 
8  21  SI 

31  21  33 

Sept 

7  19  15 

28  21  44 

Feb. 

I  20  26 

15  19  33 

14  16  S7 

Oct 

Dec. 

2  21  38 
7  13  ao 

6  12    9 
II     3  SI 

22  17  15 
»9  14  57 

21  14  39 
28  12  21 

I  23  20 

2    7  3a 

12     5     3 

"5  »9  34 

May. 

Oct. 

5    9    8 

5  >7  19 

16  20  46 

20  II  17 

8  18  55 

9     3    6 

21  12  29 

2s     3    0 

6  12  39 

S  10    3 

12    4  42 

12  13  15 

26    4  II 

29  18  42 

13   10  21 

«a     7  45 

15  14  29 

15  22  41 

20    8     3 

19     5  ^7 

19    0  17 

19    8  28 

March. 

August. 

^7     5  45 

26     3     9 

22  10    4 
25  19  51 

22  t8  IS 
26    4     3 

2  19  S4 

7  11   37 

12     3  »o 

16  19    2 

3  10  2S 
8     2    8 

June. 

Nov. 

19    5  39 

29  13  50 

12  17  $1 

17     9  33 
22     I   16 
26  16  S9 
31     8  42 

3     3  27 
10     I     9 
16  22  SI 
23  20  33 
30  18  IS 

2    0  SI 
8  22  34 

IS  20  16 

S  Cak 

Jan. 

CBi-95- 
Jane. 

21   10  45 
26    2  28 
30  18  11 

22  17  s8 

29  IS  40 

d    h   m 

8  20    0 

d   h   m 
10     I  4» 
28  13  19 

April. 

Sept 

July. 
7  15  57 

Dec. 
6  13  22 

18     7  38 
27  19  IS 

4    9  53 
9     »  36 

S     0  2S 
9  16    7 

14  13  39 
21  II  21 

13  11     4 
20    8  46 

July. 

13  17  19 

14    7  50 

28    9     3 

27     6  28 

Feb. 

8    0  S7 

18    9    2 

18  23  33 

21    IS    16 

28    6  s8 

6    6  53 
15  18  31 

17  11  35 
27    0  13 

23    0  44 
27  16  27 

U  0PHII3 

r  isso*"  2 

CHI  2 16  J. 

0^    8»1 

25     6    9 

Sept 

May. 

Dec 

2=1  I 

6   16      . 

March. 

2  22  44 
12  10  21 

2    8  10 
6  59  53 

2  10  S7 
7    2  40 

1 3=2  I 

Jan. 

»  »3 
Feb. 

6  17  46 

21  21  59 

II   15  36 

II  18  22 

d    h   m 

d    h    m 

16     5  24 

16    7  18 

16  10    s 

0  14  35 

16  13  48 

25  17    2 

Oct. 

20  23     I 

21     I  48 

3  *3     6 

19  22  19 

ApriL 

I     9  37 
10  21  IS 

»5  '4  44 

30    6  27 

2S  17  3' 
30    9  14 

7     7  37 
10  16     8 

23     6  50 
26  IS  21 

♦    4  40 

20    8  s% 

14    0  39 

13  16  17 
»3    3  55 

29  20  30 

UCJOBOB 

\M  171*. 

17     9     9 
20  17  40 

March. 

Nov. 

(3*10 

»» si».) 

24    2  II 

I  a3  5» 

May. 
»  M  33 

8     8    8 
17  19  46 

Jan. 

Feb. 

27  10  42 
30  19  13 

5    8  23 
8  16  54 

12     3  It 

27    7  23 

d    b   m 

d    h   m 

12     I  24 

21  14  48 

262 

5  '8  32 

Feb. 

*5    f  55 

18  18  26 

31     2  26 

Deo. 

9     3  44 

11  16  14 

3     344 
6  12  IS 

6  19     t 

16     I  26 

'9  n  55 

22    2  57 

June. 

16    6  39 

22  23     8 

26  II  38 

9  20  46 

2S  II  »8 

9     »4  4 

*S  18  17 

29  20  50 

13     5  17 

28  19  59 

*  Alternate  minima  onlr  are  given ;    the  others  can  be  readily  found  by 
adding  the  interval  under  tne  name  of  the  star. 
t  Every  third  minimum  only. 
/  Ereij  fourth  minimum  only. 


•  Alternate  rainiTti*  ouTj  am  glv&n ;  tli«  otbers  emu  ba  tmdily  fotiiid  bf 
Kidinj  tha  intarral  under  th»  name  of  the  tUr. 
t  EVerjf  third  minimuoi  onlj. 
I  Krerj  fourth  mimmum  ofuTt 
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Variaik  Siars. 


[No.  287. 


Y  CxGia  295 1. 

I   I3S|''2l'>  I9»  ] 

\^^i  23    54     I 
13=^4  2»    »4    J 


Jan. 
d    h 


I 
7 

n 

>9 
3» 


12 
18 
a4 


Feb. 

6  6  24 
6  14 
6  4* 
5  53 


March. 


2 
8 

H 
20 
26 


5  43 
5  33 
5  »» 
5  >» 
5    a 


ApriL 


X 

7 

'9 
as 


I 
7 
»3 
»9 
»5 
31 


4  5» 

4  41 
4  3» 
4  »i 
4  II 

May. 

4  o 
3  50 
3  40 
3  30 
3  >9 
3     9 


June, 
d  h 

2 


July. 


6 
12 
18 
44 
30 


2     8 

I  57 
I  47 
I  37 
I  27 


Augugt. 

5     I  16 
II 
17 
»3 
29 


1  6 
o  56 
o  46 
o  35 


Sept. 

4    o  25 

10    o  15 

16     o     4 

21    23    54 

27  a3  44 

Oct 

3  ^3  34 

9  »3  13 

15  23  13 

21  23  3 

27  22  53 


Y  CTGNl295t 

(cotUinued), 


Minima  of  Variable  Stars  of  the  Algol  Type  (continued). 

SAifTUis  103  § 
(cxm^MHici). 

Sept. 

d  h  m 
26  18  15 
30    o    3 


Nov. 

d   h    m 

2  22  42 

8  22  32 

14  22  22 

20   22    12 

26  22    2 


Deo. 

d    h  m 

2  21  51 

8  2x  41 

14  21  31 

20  21  20 

26   2X    XO 


S  AirrLiA  103  §. 


Jan. 

d  h  m 
16  51 
22  39 

4 
10 
13  .16 
16  21 
20  3 
23  9 
26  15 

29   21 


O 

3 

7 

to 


2    2  51 

5  8  39 
8  14  27 
II  20  15 
15  2  3 
18  7  51 
21  13  39 
24  19  27 
28     I   15 


March. 

3     7     3 
6  12  51 


March, 
d    h   in 

9  18  39 
13  o  27 
16  6  15 
19  12  3 
22  17  51 
25  23  39 
29  5  27 


Aprih 
X  II  15 

4  17 

7  22 
II  4 
14  XO 
17  x6 
20  22 

24  3 
27  9 


3 
51 
39 
^7 
15 

5> 

39 


30  15  27 

May. 

3  ai  15 

7  3  3 

XO  8  51 

n  '4  39 
16  20  27 


May. 

d  h  m 

20  2  15 

23  8  3 

26  13  51 
29  19  39 

June. 

2  I  27 

5  7  15 

8  X3  3 

IX  x8  51 

15  o  39 

x8  6  27 

21  12  15 

24  18   3 

27  23  51 

July. 

X  5  39 
4  II  27 

7  17  15 
10  23  3 

14  4  51 
17  10  39 
20  16  27 
23  22  15 
a7  4  3 


Sept 

4  I  39 
7  7  27 
10  13  15 
13  19  3 
17  o  51 
20  6  30 


43  "  27 


Oct 

3  5 
6  II 

9  17 
12  23 
16  5 
19  10  51 
22  16  39 
25  22  27 
29  4  15 


5» 

39 

27 

'5 
3 


Nov. 


3 
51 

37 
27 

15 
3 


I  10 

4  15 

7  ai 
II  3 
14  9 

'7  15 

20  20  51 
24  2  39 
27  8  27 
30  14  15 

Dec 

3  ao     3 

7     I   51 
XO     7  39 

13  13  17 
16  19  15 
20  X  3 
23  6  51 
26  12  39 
29  18  27 


X  Every  fourth  mixumum  only. 

S  Kvery  tenth  minimum  only ;  the  others  may  be  found  by  addimr  multiples 
of  the  period  7*'  46">-8.  ^  '^ 


1900.] 


Variable  Stars. 
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MAXIMA  AND  MINIMA  OP  VAEIABLE.  STAES, 


To. 
21  M 

.52  M 

72  il 

58  Vi 
107  flj 
305  M 

74  ^'' 

162  rii 

u6  m 

117  M 

»74M 

131  m 

307  M 

111  m 

78  rn 

39  M 

ji*7M 

IHM 

4+  tt 

77  m 

i^M 

17  M 

mi 

■48  « 
17  J  M 

n^M 

3f  *  M 

'239  m 
260  437 
200  M 
146  M 
t  16  M 
93  M 


112  M 


1292  m 

I106  m 

1264  M 

158  M 

iiM 

98  M 

145  ™ 

244  fit 

526  w 

199  M 

201  M 

77  41 

143  f^ 

156  M 

299    I3» 

2S6M 

160  M 

.63  M 

The  No.  refers  to  the  Catalogae  on  pp.  24-26 ;  M  tignifies  maxiinum ;  m,  minimum, 
v-i...^..^.       \f — t.         i — n  >r__  June 

(eon.). 

I  No 


Fehmary. 

d  |No. 


%6 
55 

5   190 

15 


tei 


241 
136 

1* 

1^9  M 

196  M 

71  m 

in  971 

160  M 

t  iZ   TTit 

5  3107  M 
iS  m 
46  M 
275  M 
24  m 
19M 
&9M 

19  90  m 

20  191 M 
13  tS)  M 

I  7&  m 
Z73  wi 
317  tn 

77  ♦» 
346  M 
112M 
149  M 

g7M 
»74  M 

6SM 
J19  m 


M 

fit 
M 
M 
M 
M 
m 
M 

m    'i 
m 


March. 

2  ;274  m 

3  ,34M 

5;259M 

.239  w 
6  '327  m 
7:   47M 

|234  M 

121    ?// 
XO    7/1 

•45  ^ 

109    V' 

180  M 

307  m 

7M 


i  t 


March 


^)^ 


13  249 

113 

^3 

74 

169 

S 

'47 

^3 

77 

245  ffi 

3M 

84  M 
114  m 
274  M 
i8g  M 

43  w 
ziS  HI 
272  »i 

r9M 

1^2   Wl 

44  M 

HI  m 

89  m 

.     38  M 

24  226  M 

25  2jiM 


20 


21 


2& 


17 


t% 


142  7;( 
172  M 
40  M 
260  m 
.39  M 
tj  7n 
5^  m 


29  283  M 


20  20 
13 
«3 


8    771 


April. 

299  M 

I256  M 

.  268  M 
M^  M 

i  s  i    w/ 

1)64   VI 

ICO  M 

;29iM 

|i4l    7W 

i  10  m 


April 


No, 

37 
83 

167 

3" 

177 
92 


15  m 
9  m 
12  1S2  M 

77  ^ 
297  M 
175  wi 
261  M 

56  M 
224  m 

59  M 
ici  M 
292  M 
282  m 

99  m 

39  m 
21  z6o  M 
loS  M 

21  m 
197  M 
191  M 

mU 

12  m 

45  »» 


22 

23   %% 

2+ 

i 
26  I_ 
^7i3P  M 
52  w 
lE 
^9 


30 


11  m 
I7M 

290  m 
69  w 
8)  M 
77  M 

13a  in 

Maj. 

5  f  I  [  M 

6  3c6  M 
3CX3  M 

t6  m 

329  77* 

7!i93  w/ 

a     6]  M 

9  1  M  2  M 

18  M 

26  m 

127  M 

J04  m 

189  M 

274  m 

65  M 


Mfty 

d  No. 
3  322  M 
39  M 
209  M 

73  '^ 
?i4M 

10  m 

107  M 
28  M 
24  M 

36   7» 

34  *» 
;3^M 
103  M 

iQ7  M 
89  M 

6   771 
161    771 

62  M 
212  M 

173  M 
r88  771 

74  «» 

56   77* 

78  M 
51  M 

17  2:'4  M 
314  wi 

iS  155  M 
tjsM 
77  m 
22  M 
r2M 
45  ^ 

I  12    77t 


iS 


21 

22 
24 

26    1 


TOX.xra/. 


June. 

4K  771 

276  771 

196  772 

l6o  771 

83  M 
301  M 

47  m 

199   971 

159  m 

111  M 

:8t  M 

7S  M 

2^9    77i 
26i>    77J 

SM 
.45  M 

J 10  M 

309  m 

90  M 


n 


15 


29 


iM 

14  M 

116M 

E22M 

1^4  M 

20  M 

71  M 

ri4  M 

131  M 

73  M 

10  M 

U2M 

SiM 

77  M 

299    771 
4    771 

31  M 

328   771 

58  M 

226    77t 

319  M 

8M 
Sa  77t 
312  M 
4M 
iHU 
175  M 
i63M 

172   771 

138  M 

158    711 

i£oM 

*77M 
107  w 

302   771 

July. 

284  M 
143  M 

54  M 
315  M 

76  M 
164  M 

I  12    971 

37  M 
217  m 
160  77^ 
325  m 
121  M 
Z18  m 

68    772 

12    77t 

249   771 


July 
{con,). 

d   No. 


»4 


30 


77  771    j3   1S5  M 


3« 

50  M 

26  M 

1126  M 

19  III  M 

308    771 

96  M 
290  M 

9M 

303  771 
174  771 
23  771 
[62  M 
307   771 

136  M 

239   771 

132  M 
271  M 

134  M 

14s   771 

3^7  M 
198  M 
317  M 

83    77t 

31  [123  M 

Augwit, 
2SM 
77  M 
12  M 
74  M 
S>  M 
141  M 
43  M 
274  M 
57  III 

iS    771 

210  M 
244  M 

160    771 

3^-5  M 

Z64   771 


I' 


4  c,  77J 
272  m 
245  M 

4    97J 

237  M 
^SM 
277  M 
292  m 
113  M 
99  M 


August 
d  No. 


19I234  *n 

28J  m 
10  i8g  M 
1258  m 
\  S^M 
189  M 
24  m 


%t 


3    171 

96  M 

112  M 

17S  ^ 
167  M 
47  M 
109  M. 
178  M 
241  M 
257  M 
298  M 

LlgM 

89  m 
161  M 

77  ^'' 
212  m 


29 

September. 

|xo8  M 
[70  m 

31  M 

SoM 
260  M 
7  fli 
i;i  in 
[83  M 
226  M 

53  M 
283  m 
,45  M 
L39  m 

72  M 

2S9M 

205    3H 

66  M 
301    Vi 

T21  JK 
1D6  M 

lol  ^/» 

112^ 

77  >I 
176  M 

2€0    }7! 

148   WI 


3<> 


Septetnber 

No, 
69  M 

273  «* 
177  m 
232  M 

39  M 
196  M 
147  M 

73  M 
89  fli 

146  M 
164  m 
156  M 
112  M 
3C7M 
239  M 

274  fli 
97  M 
83  M 

193  M 
297  m 

October. 

179  M 

142  M 

tiM 

149  M 

37  "• 
29  m 

g   7» 

172  H 
304  H 
tsM 
3CK>M 
194  M 
252  f» 

134  « 

247  M 

74  ^ 

20  H 
24^  m 
316M 

19  M 
i6o  M 

77  wi 

260  77> 
182    771 

274  M 

02  M 

224  M 

131    771 

iSiM 
i97  M 

38  M 


12 


tS 


12  125  M  I      267  M   igU^S  MlY^^W-|>&. 

13  251  MI17  lic6  m\     V^q'^V    \\\^  tt 


84 


Variable  Stan.— Maxima  of  UPegasi.    [No.  287. 


Maxima  and  Minima  of  Variable  Stars  (coDtinued). 


October 

Ho. 
Its  m 
11  m 

65  m 
31s  M 
i8iM 

80  M 
172  M 

»39  *» 
26  m 

l|8   9» 

287  9ra 

145  w» 
191  M 
158  M 
188  m 


*5 
26 


Ootobor 

No. 

149  M 
276  M 
199  ni 
130  M 

jiS  M 
J  74  /« 


3^^ 


November^   7 
10 


T7  M 
ICO  M 

112M 


NoTembei 
{con,). 
No. 
151  M 

175  M 
joi  M 
169  M 

107  m 
6M 

114  M 

291  M 

36  M 
£60  M 

98  M 
146  m 


12 


14a¥ember 

a  iNo. 

(5«324M 
^141  M 

r6^  78  ffi 


iS 


20 


6gM 

go  tw 

z  M 

I2Z  M 

24  M 

17  wi 

fit     7/t 

47  flw 

45  M 
189  M 

46  H 


NoTember 

No. 

93  il 
t33M 
tti  ^i 

18  M 

inM 

iSi  M 

95  ^1 

76  *>i 
83  f;£ 

306  M 

77  ^ 
82  OT 

216    171 

307  m 


NoTember 
(con.). 


No. 
289  M 
16  m 


December. 

^14  M 

5S  m 
162  m 

59  ^ 

40  M 

309  M 

'13a  m 

6  i^KiS  M 

I145M 


December 

{con.). 
d  No. 

7  50M 
212  M 

8  21  M 
112M 
274  m 

239    771 

9  »77M 

11  169  M 

12  328  M 
329  M 

15  i8x  M 

3M 
193  m 

16  273  M 
77  M 


17 


December 

{con.). 
d  No. 
18  134  M 
178  M 

259  m 
74  M 

217  M 

332  m 

81  m 

260  m 
268  M 
116  m 

24  243  M 
274  M 
189  m 
113M 
136  m 


26 


Decer 

(OOT 


30 


3< 


N< 

26 

5 

7 

28 

I 

6 

29 

ti 

16 

8 

»3 

*5 

8 

a? 


In  the  aboTe  list  the  dates  given  for  the  Stars  indicated  by  the  following 
numbers  are  doubtful,  as  the  periods  are  not  known  with  sufficient 
accuracy: — 

5,  15.  *8.  3».  39.  5*.  66,  80.  119,  122,  131,  167,  194,  214,  224,  244, 
251,  266,  267,  279,  284,  296,  297.  309,  313,  318,  326. 


MAXIMA  OP  U  PEGASI. 


Jan. 
d    h 
o     3 


m 
36 
21  33 
15  30 


'J 


27 
24 


9 
3 

21  21 
22  15  18 
26  9  14 
30      3   XI 

F^b. 

2  21  8 
6  15  5 
10  9  2 
14  2  59 
17  20  56 
If  12  53 
25  8  50 


h  m 
20  19 
14  15 


April, 
d 

3 

7 
II 

;i 

22 
26 

30 


May. 


19  54 
13  51 

7  47 
1  44 
19  41 
22  13  38 
26  7  35 
30  I  32 


'5 
18 


June. 

d  h  m 
2  19  29 
6  13  26 
10  7  23 
14  I  19 
17  19  16 
21  13  13 
25  7  10 
29  I  7 


July. 
19  4 

»3  I 
6  58 

o  55 
18  51 
12  48 
6  45 
o  42 


August. 

d  h  m 

I  18  39 

5  12  36 

9 


13 
16 
20 

»4 
28 

3' 


6  33 
o  30 
18  27 
12  23 
6  20 
o  17 
18  14 

Sept. 


12 
6 
o 

18 


1 
8 

5 

2 

59 
_  .  55 

26  13  52 

30  17  49 


19  II 
23  5 


Oct. 

d  h  m 
4  II  46 

8  5  43 
IX  23  40 

«5  »7  37 

19  II  34 

a3  5  31 
26  23  27 
30  17  24 

Nov. 

3  II  21 

7  5  18 
10  23  15 

14  X7  12 
18  II  9 
22  5  6 
25  23  3 
29  x6  59 


Dec 

d  h  m 
3  10  56 

7  4  53 
10  22  50 
14  x6  47 
18  10  44 
22  4  41 
25  *«  38 
29  16  35 


Brenr  twentieth  minimum  is  giron;  the  others  may  be  found  by  adding 
multiplea  of  the  period  4^  29*  8*. 
The  miaUnum  takes  place  i^  1 5™  afiet  tbft  ixiftnmaiik. 


1900.] 


Double  Stars. 
DOUBLE  STAES. 


35 


No. 


Star*8  name. 


K.A. 

1900. 


I. 
2. 
3- 
4- 
5- 
6. 

7- 
8. 

9- 
10. 
II. 

IX. 

»3- 

14- 
«5- 
16. 
I-. 

18.  ■ 

19-1 

21. 
21.  ' 

18.  : 

29-: 

33-: 

34- 

3>- 
36. 

3r. 
38. 

39 
4C. 

41. 

42. 

43- 
44- 
45- 
46. 
47. 
48. 
49- 
5 -• 
5». 
5i- 
53. 
54. 
5S- 

I  ?^ 

12: 


I 


h 

Z  3062  1  o 

OS  12,  X  Cassiop |  o 

fJ  395 1  o 

/5  86s  o 

>}  866 1  o 

£  60.  ly  Cassiop o  , 

02  zo,  66  PiM-iuiii    ...I  o  , 
S  73f  36  AiidroinedflB  .  o 
S  1 13,  42  Ceti  I  I 

3  1000    I 

S   138      1  I 

y?  Eridani 1 

S  20a,  a  Pi^cium i 

205,  y  Androiii.  AB.i  i 


228 

305 
333. 

530 


2 
2 

€  Arietis 2 


3 


2  412.  7  Tauri 3 

S  4*» '  3 

2  425 1  3 

OS  531  4 

V  ^18,0'  Eridani 4 

f3  S83.  AB I  4 

..        AC ■  .. 

5:  535      '  4 

Aldebaran j  4 

0£  98,  t  Orionis   5 

S  742.  380  Tauri I  5 

2  749     5 

2  93a 6 

02  149  ',  6 

S  948,  12  Lyncis  AB  .'  6 

Sirius  I  6 

Hough  28  1  6 


1  S  1037   1  7 

02  170  1  7 

I  2  ic66,  c  Gemiiior. ..  ■  7 

■  2  «C74   '  7 

OZ  175  7 

:  X  II 10,  Castor ;  7 

i  Procyon '  7 

.  2  1187    1  8 

2  1196,  (  Cancri  AB  .;  8 

I  If  »•      AC/  ."  .. 

'         ,.  „     BC!  .. 

3  2C5 8 

f^  2c8 8 

.  2  1273,  e  Hydras  |  8 

i  2  3»2i    9 

02  201   9 

2  1348    9 

2  1356,  wLeonis 9 

.  2  1389    *    9 

A.  C.  5,  8  Sextantis  ...!    9 

02  215,  P.  X.23    10 

S  1 424f  7  Leonis  lo 

■  02  218   10 

I  02   224    'JO 


Mag. 


POB.- 

augle. 


4-28  20 
-f  6  50 
+  9  30 
+  27  29 

-  7  37 
+  18  15 
4-20  22 


S4'S  I 


1\ 
6i 
6-7 
8^ 

9 

74 
6 

6* 

7 

74 
6 

74 

8 

6 

74 
10 

7 
8 
8 

74 

10 

8 
>4 

7 

74 

74 

8 

9 

64 
10 

9i 
7 

74 
8 

S4 

64 
3 

84 
8 

w 

7   ! 
7i 

II 

74 
7 
9 
6 

7 
4 
9 
9 


o 
3367 
149-6 
280-4 
192-0 

74-8 
2172 
3302 

17-1 
3540 
3564 

37'5 
224-0 
320-2 

65.4 

8o-o 

3>7'» 
2033 
132-6 

»93'3 
96 

247-1 
91*2 

131*0 
87-4 
496 

'57*5 
3*9*3 
109-7 
179-1 
2588 

173-8 
32S-1 
277-8 
119-5 
161*9 
«55*7 
305-0 
109*2 
205-3 
133-8 

334*5 
2239 
3265 
2249 
8-2 
114-0 
127-2 
236-5 

76-2 
a3r4 
198-6 
222-4 
322-0 
111-7 
3098 

91-2 
2o8'5 
115-6 

74-0 

a>7*4 


Dis- 
tance. 


1-68 
0-38 
0-38 
1-48 
1*44 
S"^7 
0-42 
107 
1-66 
1-44 
1-51 

7-35 

278 

10-30 

043 

3-02 

I'll 

0-17 
2-23 

0-21 
6-19 

1-96 

0-36 

18-36 

1*58 
31*30 

1*06 

3-50 

0-82 

2- 34 
0-68 
1-67 
4-22 

645 
0-92 
,•50 
689 

0-68 
o'6i 
576 
483 
217 
1-09 
5-68 
578 
0-75 
0-+5 

0-83 
124 
1-77 
0-78 
2-20 
0*48 
087 

v^^ 

i*o^ 
o*5% 


Epoch. 
1890+. 


O  o^ 


812 
901 
8-59 
8*95 
9-01 

9*«5 
7*88 
884 
6*91 
184 
5-92 
496 
585 
8-68 
989 
8-1 1 
9*16 
915 
8-10 

9*15 
5-90 
9-11 
9*19 
5*9 » 
909 
9*09 
808 
8-10 

817 
5*16 
9*18 
3*18 
9*11 
743 
873 
714 
9*06 

725 
6-08 
6*18 

9*>5 
9-07 
8-21 
9*12 
912 
9-12 
9*12 
8-25 
829 

7'3« 
8*29 

7'3« 
6-20 
8-91 
929 
8-91 
8-22 
^*V 


Ob- 

senrer. 


II. 

La. 

Ait 

La. 

La. 

M. 

La. 

M. 

M. 

t 

8. 

C. 

Li. 

La. 

La. 

La. 

La. 

La. 

La. 

a 

M. 
M. 

0. 

La. 

La. 

Ait. 

Ait 

M. 

M. 

La. 

La. 

La. 

M. 

Ait 

Ho. 

Lb. 

M. 

0. 

La. 

La. 

La. 

Bd. 

La. 

Ia 

La. 

La. 

Ait 

Ait 

M. 

M. 

La. 

La. 

Ait 

La. 

Ait 

Ait 


\ 


DouUe  stars. 


[No.  287. 


Double  Stabb  (mntintied). 


Na 


61. 
61. 

P' 
64. 

«5. 

66. 

67. 
6S. 
69. 
70. 
71. 
7a. 
73- 
74- 

^1: 

77. 
78. 
79- 
80. 
8[. 
82. 

83. 
84. 

85. 
86. 

87. 
88. 
89. 
90. 

9»- 
91. 

93. 
94. 
9 


98. 

99. 
100. 
lot. 
X02. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
III. 

112. 
113. 
114. 
115. 


Star*!  name. 


02  229  

£  1523,  K  UrsflD  MaJ.  . 

S  153^1 1  Leonis   

02235  

i3  6o3 

£  1647,  191  Virginia...! 
S  1670,  y  Virginis    ...j 

2  1687,  35  Comie 

l3  112 

02266  

^933 

2  1768,  25  Can.  Von.  . 

21785    

2  1788    

2  1819    

2  1865,  CHootis  


B.A. 
X900. 


2  1877,  e  Bootis 

2  1879    

2  1 888,  ^Bootis 

0  31    

02287  j 

/3  239 

^350 

2  1932,  I  Cor.  Bor.  ...I 
2  i937f  n  Cor.  Bor.... 

2  1938,  /i'^  Bootis 

02  ig$  

2  1967,  y  Cor.  Bor.... I 

02  303  

2  X998, 1  Scorpii 

2  2032,  a  Coronse 

2  20^5.  X  Opbiticbi .. 
2  2084,  (  Horculis   .. 

2  2114   

2  2140,  «  llerculis  .. 

/8  629 

2  2173,  221  Ophiiichi 
2  2262,  r  Oplimchi  .. 
2  2272.  70  Ophiucbi 

02358  

^648 

y  CoroufB  Aust 

i3  248 

2  2579,  ^  ^gni    

2  2695   

/3  151,  /3  Delphini  .. 
22744   

22799    

22822,  ^Cygni    

2  2909,  Z,  Aqiiarii 

02  483,  52  Pcgasi 

Hongh  198     

/3  8o    

P  720 

2  3050    


h   m 

4»'3 
129 
i8t 
26*7 
53-5 
*5'5 
367 
481 

23*6 
30-0 
33a 
44' 5 
497 
103 
363 
406 

4>-3 
467 
47-S 

479 
5^7 
8-2 
14*0 
191 
20-7 
3^*4 
38-5 
56-2 
588 
1  ri 
i5-g 
37-5 
56-5 

lO'I 

15-0 
15-5 

57-6 
04 

3'-3 

54*2 

CO 

13-4  ! 

41-8 

277 
327 

57-8 
i3'9 
397 
237 
54-2 
1 1-6 
132 
29-0 
54-6 


Deo. 
1900. 


o 
+  41 
4-32 

+  11 
+61 


+14  50 

-f  ic  16 
-05+ 
+  21  48 

4-19  I 
4-16  14 

+  33  39 
+  36  4S 
+27  29 

-  7  34 
+  3  36 
+  14  10 
+  27  30 
4-10  4 
+  «9  3' 
+  '9  9 
+45  *o 
-27  15 

-  27  10 
+  27  »3 
+  30  40 
+  37  22 
+  40  8 
4-26  36 

+  '3  33 
-IX     5 

+  34  7 
4-  2   12 

+  3'  47 
+  8  36 
4-14  30 
+  32   10 

-  o  59 

-  8  II 
4-  2  32 
+  16  54 
+  23  39 
-37  >2 
+  22  51 

+44  53 
+  25  28 
4-14  15 
+  I  9 
4-10  38 
+  28   18 

-  o  32 
4-II  12 
4-16   12 

+  4  53 
4-30  46 

+  33   >o 


Mag. 


6   ; 

4  ; 

4i: 
5!J: 
6i; 

74; 
3  ; 

■'5    : 

9  ; 
.7  ; 

8  ; 
;6  ; 

\7i; 

174; 


3  ; 

8    ; 

5  ; 

84; 
7  ; 
54; 
7  ; 
64; 

6  ; 
H\ 

7  f 

4  ; 
7   ; 

5  ; 

6  ; 
4i; 

3  ; 
64; 
2.i; 
84; 
6  ; 

5  ; 

4  ; 
64; 

6  ; 
si; 
6  ; 

3  ; 

6  ; 

3.i; 
6.i; 

7  ; 

4  ; 
4  ; 

6  ; 

8  ; 
8  ; 
6  ; 
6  ; 


7 
5 

74 
7 

10 
8 

3 

8 

94 
8 

84 

8 

8 

74 

7i 

4 

6.i 

8j 

9} 
8 
6 
84 

6 

7l 

7 

74 

54 

64 

Si 

64 

8 

6 

84 

6 

6 

6 

7 

9 

Si 

9 

8 

8 

Si 

7i 

74 

5 

4 


Pwi- 

angle. 


3211 

»54'5 

59b 

109-6 

3231 
219-8 
1 50*2 
770 
2946 

341  5 
295 

>35-3 
270-5 

755 

2*5 

352*4 

3.6-1 

»39-5 
2cS-5 
196-6 

316-3 
316-5 

1602 
148-6 

172-0 

747 
1780 
1 1 70 

144*9 
2153 

210'6 

54-8 

264*5 
1601 
115-9 

340*4 

33'-5 

2<;7-i 

260-2 

>93*5 
222-4 

148-S 
129-6 

303*4 

■8-5 

65 

167  o 

1 19*1 

121-5 

322-7 

221*7 
32*0 

343' 

1609 
212*4 


Dis- 
tance. 


0*76 

2  04 

2'53 
068 
098 
1-38 

5*67 
I -08 

2*12 
176 
2-32 
I*l6 

'•57 
2  60 
I'2I 
O'lO 
2-70 
C'46 
2*52 
1-38 
C-85 

o*99 

»*'5 
0-71 
0-58 
I -00 
0-90 

o'43 
071 

c*94 
4-16 
1-07 
o-6o 
1-06 
4*78 
i*c8 
0-98 

»'93 
1-66 
1-85 
o-<^6 
r68 
1-84 

0*96 
0-60 

1*42 

1*47 
2*39 
3'3« 
1*15 
2*05 
0*62 
0*48 
2*55 


Bpodi 
1890-I- 


939 
«>-35 
6*34 
8*91 
8*30 
929 

8*35 
9*34 
9*37 
842 

^'V 
8-13 
8*44 
6-38 
930 
8-44 
646 
8*44 
9*44 
9*44 
6*68 
8*28 

2*41 
9-42 

934 
9-64 

8*53 
9-42 

9'45 
6-46 

6*45 
9*44 
9*45 
945 
9*57 
950 

9'57 
7*66 

9*54 
8-62 

9*44 
8-46 
6*86 

7*53 
871 
977 
9*83 
8-83 

7*79 
6*86 

7*94 
4*76 
878 

9*77 
8-91 


Ob- 


La. 

Jm. 

lit. 

Ait.    I 

La. 

La. 

M. 

La. 

La. 

M. 

AiL 

Ait. 

11. 

M. 

La. 

La. 

M. 

La. 

M. 

La. 

M. 

Ait. 

L. 

La. 

La. 

La. 

La. 

La. 

M. 

U 

La. 

Lt. 

Ia. 

La. 

La. 

M. 

M. 

La. 

M. 

La. 

Ait. 

M. 

M. 

M. 

La. 

La. 

M. 

M. 

M. 

M. 

Ho. 

Ait. 

La. 

Ait« 


Li  the  column  headed 

Xb   Leayen worth. 
Lft.  Lew  IB. 
/3.    Buraham. 


ObaerTer,"  the  following  abbreviations  are  used : — 
M.   Maw.  I      S.  Sellors.       I      Bd.  Bnmaid. 

Ait  Aitkeu.       \     G.  ColUiuu      [     Uo.  Hou^h. 


I      S.  Sellors.       I 
I      C.  ColUiuu       I 


'M'^^ 


HEWITT  &  SON, 

CHRONOMETCR     MAKERS 

TD  THK 

tlOHT  HOMOURiBU  TOR  LORDS  COMMlSSIOWERa  Of 
THE  ADMIRALTT  (sbcd  1830). 

344  City  Bond,  IiUnrtoit«  London,  SI*0. 


FOR    SALE, 


304ticll     HEFI 


IrU'   ^vhli   Tube,  ono 


Api>ly  t*"  Df«  COMMON,  Eaton  Riic»  Baliniit  W* 


SYMONS'S 

MONTHLY     METEOROLOGICAL     MAGAZINE. 

INI  OlDEST  INOEPENDEIT  iiTtOSOlOaiCAl  tlRUl« 
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MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1899  December  8. 

Prof.  G.  H.  DABWiy,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

Secretaries:  II.  F.  Njewa.ll,  jVI.A.,  and  F.  W.  Drsox,  jM.A. 

The  Minutes  of  tlie  previous  Meeting  were  read  and  confirmed. 

Mr,  Dyson,  64  presents  havt*  been  received  since  the  hist 
Meeting.  Those  which  call  for  special  mention  are  twelve  vohinids 
of  '  Bulletins '  and  *  Memoires '  from  the  Brussels  Academy  ok* 
Sciences,  and  a  photograph  of  the  new  reflecting  telescope  at 
Potsdam,  which  will  be  passed  round  for  Follows  to  see. 

Capt,  W.  Xohle.  1  sliould  like  to  ask,  in  the  interest  of  the 
Fellows  generally,  why  the  new  number  of  the  '  Monthly  Notices  ' 
is  not  yet  out. 

Mr,  NewnlL  I  must  express  regret  that  it  is  not  yet  distributed. 
It  has  been  rather  a  heavy  number  to  deal  with,  and  I  can  only 
assure  Captain  Noble  that  we  are  pressing  on  with  it  as  quickly  as 
we  can,  and  I  hope  the  number  will  be  in  the  hands  of  Fellows 
before  very  long. 

(Japi,  ^'ohle,  I  have  another  small  question  to  ask  of  the 
Secretaries,  and  that  is,  whether  notices  of  our  Meetings  are  sent 
to  the  newspapers.  Most  of  the  morning  papers  have  a  diary  of 
the  day's  Meetings  :  I  bought  the  *  SStandard '  to  read  in  the  train 
ibis  morning,  but  I  did  not  see  a  syllable  about  our  Meeting 
to-night.  1  think  the  Meeting  of  the  Geo«;raghical  Society  was 
announced,  but  I  do  not  see  that  our  Meetings  are  mentioned  in 
these  diaries  at  all. 

Mr,  Nenall.  So  far  as  I  am  aware,  the  only  notice  of  our 
Meetings  which  appears  in  the  papers  is  one  that  occurs  in 
'  Nature.'    It  does  not  ap[;ear  in  the  daily  papers. 

Capt,  Noble.     But  ihey  used  to  be  mentioned,  or  I  should  not 
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mention  it.    It  is  rather  important  that  vre  should  not  bide  our 
light  under  a  bushel. 

On  the  motion  of  Mr.  C,  ThwaiUs,  seconded  by  Mr,  AdamSy 
Mr.  Inwards,  Mr.  Gibbs,  and  Mr.  Lewis  were  appointed  Auditors 
of  the  lVeasurer*8  accounts  for  the  year  1899. 

The  President,  At  our  last  Meeting  there  were  some  papers  by 
Prof,  Barnard  which  time  did  not  permit  us  to  consider.  I  will 
ask  the  Secretary  to  tell  us  something  about  them. 

Mr.  NfwaU  said  that  Prof.  Barnard  had  recently  sent  to  the 
Society  three  papers.     One  of  them  related  to  the  probable  motion 
of  the  annular  nebula  in  Lyra ;  a  second  one  was  on  the  subject  of 
the  exterior   nebulosities  of  the  Pleiades,  with  a  drawing  from 
diflPerent  photographs,  and  on  the  appe?arauce  of  the  involved  nebu- 
losities of  the  cluster  as  seen  through  the  40-inch  refractor  at  the 
Torkes  Observatory;  and  the  third  one  on  the  diameter  of  Yesta, 
Mr.  Newall  proposed  first  to  give  an  account  of  the  paper  relating 
to  the  nebula  in  Lyra.     Prof.  Barnard  began  by  recalling  Prof. 
Hall's  observations  of  small  stars  made  in  1877  July  and  August, 
and  gave  a  list  of  measurements  of   12th  mag.  stars  round  the 
nebula.     He  pointed  out  that  in  1891  Mr.  Burnham  measured 
the  central  star  with  the  36-inch  refractor  of  the  Lick  Observatory. 
[Diagram  on  blackboard  drawn  by  Mr.  Wesley.]     Mr.  Burnham*s 
mposures   were  very  consistent,  and  undoubtedly  the  best  that 
could  be  made  of  such  an  object.     The  central  star  was  well  seen. 
Prof.    Barnard  gave  the    measures   of    the    nucleus    made    by 
Mr.  Bumhjim.     It  w  as  to  be  regretted  that  such  measures  were  not 
followed  up  by  other  observers  where  a  micrometer  was  available. 
In  1 89 1  for  the  first  time  they  had  the  position  of  the  nucleus 
fixed  definitely  for  reference   in  regard  to  future  observations. 
Prof.  Barnard  stated  that  he  had  been  remeasuring  some  of  the 
iH'buhe  and   the  measures  were  in  close  agreement  with  those 
of  Mr.  Burnham.     During  1898-99  Mr.  Barnard  measured  the 
position  of  the  nucleus,  with  reference  to  star  **«,"  with   the 
40-inch.     The  nucleus  was  distinctly  seen  and  permitted  fairly 
accurate  estimates  to  be  made.     He  had  measured  it  with  reference 
to  the  stars  **  a,"  "  6,"  and  *'  c,"  and  found  that  his  measures  of  the 
nucleus  and  of  the  star  "  a  "  differed  from  Mr.  Burnham's  by  1°  in 
angle  and  i"  in  distance.     That  was  a  small  distance,  but  it  was 
worthy  of  consideraiion  when  two  observers  were  so  consistent  as 
they  always   were   in    measures  like  these.      Mr.  Barnard  was 
therefore  under  the  impression  that  this  difference  was  a  real  one, 
and  the  question  was  whether  it  was  due  to  the  star  '•  a "  or  the 
nucleus,  and  he  bad  made  observations  to  decide  the  stabihty  of 
'*  ((."    In  comparing  these  measures  with  Mr.  Hall's  measurements 
made  22  years  aa;o  there  appeared  to  be  some  change  in  some  of 
the  stars,  but  there  was   no  very  decided    motion  in  star   "a." 
*•/"  appeared  to  be  decidedly  in  motion  when  compared   wath 
**rt,''  and   he  found   some   possible  motion  in  star  "d."      The 
measures  of  ''  a  "  and  ''  c  "  stars  on  opposite  sides  of  the  nucleus 


Jan.  1900.]      the  Royal  Astronomical  Society. 


3$) 


showed  that  the  discrepancy  in  Profs.  Bamftrd's  and  Burnhani's 
measures   of  the  nucleus  could   not  be   duo  to   any  motion  in 
"a."      Was  the  central  star  a  real  nucleus,  or  was  it  au  acci- 
dental projection?     Prof.   Barnard  supported  the  view  that  the 
star  was  part  of  the  nebula  and  not  a  star  seen  in  the  same  line 
of  sight.     It  was  almost  certain  if  the  motion  was  found  to  exi^t 
in  the  central  star  that  it  was  the  motion  of  the  nebula  itself.     He 
should  be  glad  to  see  measures  made  of  any  existing  photographs 
of  the  nebula,  and  he  hoped  that  this  paper  would  call  attention  to 
the  importance  of  securing  further  accurate  data.     Prof.  Barnard 
gave  the  measures  secured  in  1893-94  of  the  diameter  of  the  riniij 
nebula  itself,  and  of  the  position-angle  of  the  major  axis.     He 
then  dealt  with  a  very  interesting  set  of  observations  in  which 
he  had  used  the  achromatic  aberration  of  the  telescope  to  test 
whether  the  supposed  nucleus  was  a  nebula  or  a  separate  star 
seen  in  the  line  of  sight  of  the  nebula.      In  course  of  observation 
of  the  planetary  nebula)  he  had  made  some  experiments  with  the 
40-inch  refractor,  using  a  magriifying-power  of  1300  diameters, 
by  examining  the  circular  spectra  of   the  nucleus,  to  determine 
whether  the  nucleus  was  of  the  nature  of  a  star  or  more  closely 
related  to  the  planetary  nebulae,  and  he  gave  the  differences  in 
the  focus,  which  were  rather  instructive  from  the  point  of  view  of 
chromatic  aberration   of    such   a   big   telescope  as   the   40 -inch 
refractor.     Prof.  Barnard  had  observed  six  planetary  nebula)  and 
found  that  the  nucleus  came  to  a  focus  o*o6  inch  further  out  thaii 
a  star,  and  that  the  nebula  came  to  a  focus  0*26  inch  further  out 
than  the  star.     In  observing  the  ring  nebula  in  the  same  way,  ho 
found  that  the  central  star  was  more  nearly  in  focus  with  the 
nebula  than  in  the  ca<)e  of  the  other  six  nebulto,  and  he  concludes 
that  it  is  to  be  regarded  as  part  of  the  nebula  itself.     This  appli- 
cation of  the  difficulties  which  were  involved  in  the  Uie  of  a  so-called 
achromatic  telescope  in  observations  of  this  kind — the  use  of  the 
difference  of  the  focus  —  was  an  instance  of  the  versatility  of 
Prof.  Barnard  in  making  the  best  of  a  bad  job. 

Mr,  NewaU  said  that  the  second  of  Prof.  Barnard's  papers  dealt 
with  the  exterior  nebulosity  of  the  Pleiades.  Prof.  Barnard  had 
had  a  drawing  made  from  various  photographs  taken  by  himself 
and  other  observers  of  the  nebulosities,  and  it  was  hoped  that  it 
would  be  possible  to  reproduce  it  in  the  *  Monthly  Notices.' 

Dr,  Bamhaut,  I  should  like  to  ask  how  these  measures  of  the 
ring  nebula  were  made.  Were  they  made  frcm  a  photograph  or 
directly  in  the  tel(*scope  ? 

J/r.  NewalL  Din^ctly  in  the  telescope  with  the  microtneter. 
Dr.  KainbaiU,  I  think,  as  Prof.  Barnard  says*,  this  is  an  object 
which  lends  itself  particularly  well  to  photographic  measures.  I 
was  greatly  struck  by  what  Prof.  Barnard  said  as  to  tha  nature  of 
the  nucleus.  Those  who  have  photographed  this  object  must  bo 
persoadeti  that  the  central  star  is  part  and  parcel  of  the  ring 
nebula.     As  the  exposure  of  the  plate  is  continued— that  is  to 
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say,  if  exposures  of  different  length  are  given — it  will  be  seen  how 
the  nucleus  seems  to  spread  and  fill  up  the  interior  of  the  ring. 
I  should  like  to  know  whether  Prof.  Barnard's  measures  are  so 
continuous  that  they  might  be  used  for  parallax  investigation. 

Mr,  Newall.  From  a  hasty  look  over  the  papers  it  seems 
clear,  with  reference  to  the  last  question,  that  they  would  hardly  be 
available.  They  were  nearly  all  made  in  July  and  August,  and 
there  are  no  observations  made  6  months  afterwards. 

A  Fellow.  What  does  he  make  the  major  axis  of  the  Eing 
Nebula  ? 

Mr,  Newall.  The  outer  major  diameter  he  makes  to  be  8o"-89 
and  the  position-angle  65°"43. 

The  President.  Do  I  understand  that  Prof.  Barnard  uses  the 
focus-reading  of  his  telescope  to  measure  the  kind  of  light  that  is 
emitted  ? 

Mr.  Neivall.    Yes. 

The  President.  That,  I  take  it,  is  altogether  an  original  idea. 
Has  anyone  tried  it  before? 

Mr.  Newall.  So  far  as  I  know,  the  first  instance  of  observation 
of  this  kind  being  made  was  in  the  case  of  Nova  Aurigae.  1  believe 
1  myself  may  take  credit  for  having  made  that  first  observation 
when  I  found  that  the  Nova  came  to  a  focus  different  from  that 
which  was  suitable  for  neighbouring  stars.  No  actual  measures 
were  made  then,  but  it  was  realized  that  the  appearance  of  nebu- 
losity around  the  Nova  when  the  telescope  was  focussed  for  stars 
was  the  result  not  necessarily  of  nebulosity  around  the  Nova,  but 
rather  of  aberration  of  the  light  coming  from  the  Nova  when  the 
surrounding  stars  were  most  distinctly  focussed.  But  it  must  be 
])ointed  out  in  that  connection  that  the  achromatic  refractor  was 
a  most  unsuitable  instrument  to  use  for  the  settlement  of  that 
questiou,  inasmuch  as  there  were  two  possible  explanations  of  the 
appearance  of  nebulosity. 

TJie  President.  Then  does  not  that  use  of  the  telescope  demand 
a  new  micrometer,  because  it  is  not  usual  to  know  the  position  of 
the  eyepiece  for  focus  with  the  closest  accuracy  ? 

Mr.  Newall.  In  many  cases  there  is  a  focussing  scale  on  the 
telescopes  of  modern  observatories.  I  think  it  is  generally  put  ou 
for  the  guidance  of  the  observers  in  setting,  rather  than  with  any 
idea  of  using  it  as  a  micrometer. 

Mr.  R.  Cooper.  I  should  like  to  ask  what  interval  of  time 
elapsed  between  the  two  measurements  of  the  position  for  focus, 
for  the  star  and  for  the  nebula  respectively,  because  it  seems  tome 
that  the  expansion  of  the  tube  of  the  instrument  in  this  interval 
might  make  results  so  obtained  very  misleading. 

Mr.  Newall.  I  think  that  is  a  point  which  Prof.  Barnard  is  very 
much  alive  to,  for  in  his  second  paper  relating  to  the  nebulosity 
round  the  Pleiades  he  has  said  he  has  been  measuring  the  differ- 
ence to  which  the  last  speaker  has  referred. 
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Capt.  Noble.  Were  these  measures  made  with  the  filar  micro- 
meter? 

Mr.  NewalL     Yes. 

Capt.  Noble.  I  ask  the  question  because  anybody  who  has  made 
any  measures  with  the  filar  micrometer  must  know  that  there  is  a 
great  deal  of  what  you  may  call  personal  equation  or  idiosyncrasy 
in  those  measures.  You  rarely  find  two  men  who  make  exactly  the 
same  measure  with  this  instrument,  and  when  we  are  considering 
small  quantities  it  is  much  more  satisfactory  if  the  measures  are 
made  by  one  man,  so  as  not  to  have  to  compare  measures  made  by 
one  man  with  those  made  by  another. 

Mr.  Dyson.  Is  your  point  the  difficulty  of  comparing  Prof, 
Bali's  measures  with  Prof.  Barnard's  ? 

Capt.  Noble.     Yes. 

Mr.  Seabroke.     What  is  the  distance  of  the  nucleus  from  star 

Mr.  NewaU.     60". 

Mr.  SeabroJce.     And  there  is  only  a  difference  of  i"  ? 

Mr.  NewaU.  Yes.  I  think  it  might  give  Mr.  Seabroke  an  idea 
if  I  read  out  the  five  observations  on  different  nights  of  the  nucleus 
of  the  star  "  a  "  by  the  same  person. 

Mr,  Seabroke.  That  does  not  affect  the  issue.  The  issue  is 
whether  certain  persons  give  greater  or  less  measures  of  the  same 
object.     It  is  well  known  that  there  may  be  such  a  discrepancy. 

Mr.  NewaU.  In  that  connection  it  should  be  pointed  out  that 
Prof.  Barnard  and  Prof.  Burnham  were  working  together  and 
comparing  notes  constantly  at  the  Lick  Observatory,  and  Prof. 
Barnard  made  measures  which  led  him  to  think  there  is  a  real 
difference. 

Mr.  LewU.  I  rather  take  objection  to  what  Mr.  Seabroke  says : 
I -60th  of  any  measure  is  not  necessarily  a  very  small  quantity  ; 
a  60th  of  a  second  of  arc  is  small,  but  when  we  come  to  large  quanti. 
ties  hke  6o\  i-6oth  is  a  large  quantity.  In  the  measures  of  the 
diameter  of  Jupiter  or  of  the  Kings  of  Saturn  you  will  not  find 
any  difference  in  Prof.  Barnard's  measures  anything  like  i"  in 
those  large  quantities. 

Mr.  Seabroke.  I  have  always  found  great  difficulty  in  measureing  ♦ 
stars  of  60"  and  more  apart.  It  is  almost  impossible  to  keep  the 
eye  looking  at  both  at  the  same  time.  You  must  go  from  one  to 
the  other,  and  in  this  short  interval  a  shift  takes  place.  When 
you  have  the  stars  close  together  you  can  see  them  both  at  once 
and  it  is  easy  to  measure  them,  but  when  you  have  them  far  apart 
it  is  not  easy  to  measure  them. 

Mr.  Lewis.  That  depends  upon  the  driving-clock.  They  have 
a  very  good  driving-clock  at  Yerkes  and  they  can  trust  their 
instruments  for  some  seconds.  I  am  aware  that  every  double-star 
observer  does  not  work  under  such  good  conditions ;  but  we  are 
talking,  in  this  instance,  about  Profs.  Barnard  and  Burnham,  which 
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is  a  totally  different  thing ;  and  as  for  comparison  of  one  with 
the  other,  I  understood  that  Prof.  Barnard  said  he  had  measured 
for  comparison  a  very  large  uumher  of  nebuls  also  measured  by 
Prof.  Burnham. 

Mr.  Newdll.  That  is  so.  May  I  read  the  paragraph  in  which 
Prof.  Barnard  deals  with  this  ?  [Read  paragraph.]  I  am  under  the 
impression  that  this  apparent  change  is  a  real  one,  and  the  question 
is  whether  it  is  due  to  a  change  in  the  star  "  a  "  or  the  nucleus. 

The  President,  I  am  sure  the  Society  will  agree  with  me  that 
ir  is  a  great  honour  that  so  distinguished  an  ai^tronomer  as  Prof. 
Barnard  should  send  his  papers  to  us. 

Mr.  W,  Ellis  then  reaa  a  paper  on  the  Eelation  between  Mag- 
netic Disturbance  and  the  Period  of  Solar-spot  Frequency.  He 
said  that  comparisons  of  this  kind  had  been  before  made,  but  not, 
so  far  as  he  knew,  for  so  long  a  period,  certainly  not  with  such 
complete  material  and  not  in  the  same  way.  He  pointed  out  that 
magnetic  variations  include  principally  two  things — the  solar 
diurnal  variation  (a  local  phenomenon)  and  the  apparently  irregular 
magnetic  disturbance.  But  disturbance  is  not  always  present, 
son^e  days  are  altogether  free  therefrom,  showing  only  the  diurnal 
variation,  but  on  most  days  disturbance  to  a  lesser  or  greater 
extent  exists.  In  the  ordinary  Greenwich  tabulation  all  days  are 
used  excepting  only  some  of  extreme  disturbance ;  thus  many  days 
showing  disturbance  become  included.  The  diurnal  range  of 
magnetic  declination  and  horizontal  force  formed  from  these 
tabulations  is  found  (Proc.  Boy.  Soc.  vol.  63,  p.  64)  to  vary  both 
in  ])eriod  and  magnitude  in  close  accordance  with  the  variation  of 
sun-spot  frequency.  It  was  also  shown  that,  if  days  of  quiet 
magi. ei ism  only  are  employed,  days  free  from  disturbance,  the 
variation  of  the  diurnal  range  with  sun-spots  remains  of  the  same 
character  as  before.  Existing  thus  in  a  similar  marked  degree, 
whether  days  of  disturbance  are  or  are  not  included,  the  variation 
observed  is  essentially  that  of  the  undisturbed  solar  diurnal  range. 
The  paper  now  presented  takes  up  the  matter  here.  It  considers 
the  question  (since  it  is  established  that  the  diurnal  range, 
apart  from  magnetic  disturbance,  varies  with  sun-spot  Irequency) 
of  the  relation  of  magnetic  disturbance  itself,  apart  from  diurnal 
range,  to  sun-spot  frequency.  To  determine  this  the  Greenwich 
records  for  the  years  1848  to  1897  were  divided  into  five  classes 
according  to  intensity  of  disturbance — Class  I.  containing  days 
without  disturbance,  and  Classes  U.,  III.,  IV.,  and  V.  days  of 
minor,  moderate,  active,  and  great  disturbance  respectively.  The 
number  of  da,\  s  in  each  class  being  tabulated,  the  whole  is  graphically 
compared  with  Wolfs  sun-spot  curve.  Great  and  active  disturbance 
rises  and  fsills  with  greater  or  less  sun-spot  frequency,  moderate 
disturbance  in  a  less-marked  degree,  minor  disturbance  showing 
little  sympathetic  variation,  whilst  days  of  no  disturbance  become 
considerably  increased  at  the  sun-spot  maxima  of  1856  and  1879, 
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showing  the  marked  magnetic  quiet  existing  at  these  two  epochs. 
The  same  material  has  been*  used  to  show  the  seasonal  variation  of 
magnetic  disturbance,  on  the  aggregate  of  the  fifty  years  employed. 
Here  the  question  of  sun-spot  variation  does  not  enter,  Inhere 
being  no  annual  period  therein,  as  is  shown.  Disturbance  is  found 
to  be  more  active  io  spring  and  autumn  than  in  summer  and 
winter,  the  dying-down  of  great  and  active  disturbance  at  the 
solstices  being  accompanied  by  increased  minor  disturbance,  and 
increase  of  days  of  no  disturbance ;  that  is,  disturbance  then  sinks 
to  a  lower  level.  Reference  is  made  to  some  previous  discussions 
of  the  question  of  the  seasonal  variation.  The  novel  point  in  this 
paper  is  conceived  to  be  the  separation  of  disturbance  into  classes 
according  to  intensity  th»^reof.  Mr.  Ellis  gives  a  summary  of 
results  to  which  this  and  preceding  papers  lead,  and  expresses  his 
grateful  thanks  to  the  Astronomer  Hoyal  for  permission  to  make 
use  of  the  Q-reenwich  magnetic  records,  not  only  for  the  purposes 
of  the  present  paper,  but  also  for  others  that  have  preceded  ir. 

During  the  reading  of  this  paper  Prof.  Darwin  left  the  Chair, 
which  was  occupied  by  CapUiin  Noble  for  the  remainder  of  the 
Meeting. 

J.  he  Chairman.  1  am  sure  Fellows  will  thank  Mr.  Ellis  for  the 
very  remarkable  paper  he  has  read.  There  is  an  old  story  told  of  an 
undergraduate  coming  out  of  the  Senate  House  at  Cambridge  having 
been  asked  if  he  had  proved  a  certain  proposition  and  replying 
that  he  could  not  exactly  say  that  he  had  proved  it,  but  he  hoped 
he  had  made  it  appear  very  probable  to  t^e  examiner.  I  think 
Mr.  Ellis  has  done  more  than  that,  because  he  has  shown  that 
some  connection  exists  between  sun-spots  and  magnetism,  which 
was  doubted  by  so  eminent  an  authority  as  Sir  George  Airy. 

Mr.  Dyson.  Mr.  Ellis's  paper  consists  of  a  discussion  of  a  very 
large  amount  of  statistics,  and  perhaps  Fellows  generally  hardly 
realize  what  ditKculty  there  is  in  the  accurate  and  proper  treatment 
of  statistics.  It  is  said  that  by  statistics  you  can  prove  anything, 
and,  of  course,  you  can  if  the  statistics  are  not  treated  properly ;  and 
no  doubt  it  was  the  ill-treatment  of  statistics  which  led  8ir  G-eorgd 
Airy  25  years  ago  to  doubt  the  connection  between  sun-spots  and 
terrestrial  magnetism,  and  I  think  that  Mr.  Ellis  had  the  honour 
of  convincing  so  eminent  a  sceptic  as  Sir  G-eorge  Airy.  There  are 
many  difficulties  in  the  subject  which  require  great  skill  and  an  im- 
mense amount  of  work  to  eliminate  so  as  to  arrive  at  some  satisfactory 
result.  One  point  I  suppose  most  of  the  Fellows  will  know  of,  and 
that  is  one  which  Mr.  Ellis  did  not  draw  attention  to  himself,  so 
perhaps  1  might  be  allowed  to  do  so  ;  and  that  is,  that  the  earlier 
work  referred  to  at  the  beginning  of  his  paper  is,  1  believe,  mostly 
Mr.  Ellis's  own  work  which  was  published  in  the  'Philosophical 
Transactions '  20  or  25  years  ago.  It  is  a  subject  we  have  not  often 
bad  here,  the  connec;ion  betvveen  magnetism  and  the  sun-spots. 
It  is  an  exceedingly  interestino:  and  dilficult  subject,  and  we  are 
all  deeply  indebted  to  Mr.  Ellis  for  his  paper. 
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.  Mr.  Dymm  then  exhibited  two  photographs  taken  with  the  le- 
fleeting  telescope  at  the  Hoyal  Observatory,  Greenwich.  He  said 
that,  owing  to  a  bad  cold,  the  Astronomer  iioyal  was  not  aMe 
to  be  present  that  evening.  The  photographs  were  taken  with  the 
30-inch  reflector  of  the  Thompson  Equatorial,  the  t'oca]  length 
of  which  is  1 1  feet  4  J  inches.  At  Greenwich  they  did  not  lay 
themselves  out  for  this  work,  but  as  the  photographs  were  interest- 
ing, the  Astronomer  Eoyal  thought  the  i^eUows  would  Uke  to  see 
them.  [Pictures  were  shown  of  the  Orion  Nebula  taken  with 
an  exposure  of  2J  hours  and  of  the  Pleiades  with  one  hour 
exposure.] 

The  Chairman,  Astronomical  photography  seems  to  have  made 
the  most  stupendous  strides  within  the  memory  of  everyone  here 
this  evening.  I  am  old  enough  to  remember  when,  as  a  young 
man,  I  saw  the  late  Dr.  De  la  Eue's  pictures  of  the  Moon  taken  on 
wet  collodion  plates,  and  they  were  thought  to  be  most  marvellous. 
We  little  thought  in  those  days  what  photography  would  grow  to. 
One  thing  that  ought  to  strike  us  in  the  first  picture,  but  perhaps 
rather  fails  to  do  so,  is  the  stupendous  scale  upon  which  these 
nebulsB  must  be  built.  ^The  millions  and  billions  of  cubic  miles  that 
this  matter  must  occupy  in  space,  even  if  it  has  measurable  parallax 
at  all,  must  be  enormous.  Attention  is  called  to  that  filamentous 
appearance  as  strongly  resembling  that  visible  in  the  solar  corona. 
AVbether  they  have  a  common  cause  or  not,  it  would  be  difficult 
or  impossible  to  say,  or  any  analogous  cause,  but  as  to  their 
optical  similarity  there  can  be  no  doubt  whatever.  I  am  sure  our 
thanks  are  due  to  Mr.  Dyson  for  showing  us  these  photographs. 

Mr.  Newbegin.  It  is  very  gratifying  to  feel  that  all  the  best 
instruments  are  not  gone  to  America.  We  certainly  have  here 
photographs  of  exceeding  beauty,  very  similar  to  thoso  taken  by  an 
instrument  recently  gone  to  America.  With  regard  to  the  photo- 
graph of  the  Pleiades,  it  was  beautifully  depicted  on  the  screen ;  in 
fact  both  pictures  are  very  true  and  beautitul. 

Dr.  Kamhaut.  Might  I  ask  w  hether  in  the  negative  it  is  possi- 
ble to  trace  the  connection  between  the  lower  nebula  and  the  great 
nebula  ?  I  am  unable  to  do  it  from  where  I  am  sitting.  I  should 
like  to  ask  Mr.  Dyson  whether  the  photograph  was  not  taken 
in  the  principal  focus  of  the  telescope.  I  understood  him  to  speak 
of  it  as  a  Cassegrain. 

Mr.  Dyson.  I  spoke  of  it  as  Cassegrainto  draw  attention  to  the 
point  that  a  part  was  cut  out  of  the  mirror,  with  reference  to  the 
form  of  the  images  at  some  distance  from  the  centre  of  the  field, 
but  it  was  taken  at  the  principal  focus.  I  should  not  like  to 
ans\%  er  the  other  question  without  examining  the  negative  more 
carefully  *. 

The  Chairman.    This  may  be  a  fitting  time  to  throw  upon  the 

f  Exanjisation  of  the  negative  shows  clearly  how  the  two  nebulae  are 
joined.— [F.  W.  D.] 
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screen  a  drawing  which  has  been  made  by  Mr.  Wesley  from  a 
photograph  by  Prof.  Barnard,  of  the  nebulosity  surrounding  the 
Pleiades. 

The  photograph  was  thrown  on  the  screen. 

The  Chairman,  The  interest  of  this  picture  seems  to  me  to 
reside  in  the 'fact  that  it  shows  us  how  these  groups  of  stars  may 
have  a  physical  connection.  They  may  form  some  stupendous 
system.  The  apparent  figures  exhibited  by  stars  in  the  sky  are 
in  general  fortuitous,  but  a  group  like  the  Pleiades,  involved  in 
nebulosity,  which  extends  to  some  distance  around  it,  seems  to 
indicate  that  it  actually  forms  of  itself  a  something  analogous  to 
our  solar  system  on  a  large  scale. 

T?ie  Chairman.  I  will  ask  Mr.  Dyson  to  tell  us  something 
about  the  Leonids. 

Mr,  Dyson,  I  have  been  asked  that  question  before.  Personally  I 
saw  nothiDg.  20  meteors  were  observed  on  Nov.  16  (civil)  between 
the  hours  of  4.30  and  4.40,  and  5.30  and  6.15.  Thirteen  of  these 
meteors  conformed  to  the  Leo  radiant.  On  the  night  of  Nov.  14-1 5, 
continuous  wutch  was  kept,  but  dense  fog  and  clouds  prevented 
any  observations  being  made.  At  the  Greenwich  Observatory  ar- 
rangements were  made  to  photograph  the  meteors,  but,  owing  to 
the  weather,  no  result  was  obtained.  It  is  a  little  interesting  to 
compare  the  number  of  meteors  seen  about  this  date  in  other 
years,  and  a  table  has  been  drawn  up.  This  year  on  Nov.  i6th  in 
one  hour  20  meteors  were  seen,  of  which  13  w^ere  Leonids.  Lasj; 
year  it  was  cloudy  on  the  15th  and  i6th.  On  Nov.  14th,  1897,  in 
two  hours  14  meteors  were  seen,  8  being  Leonids  ;  on  1896,  Nov, 
12-13,  in  2  hours  8  meteors  were  seen,  of  which  two  seemed 
to  be  Leonids.  Li  1894,  in  2  hours  19  meteors  were  seen,  7  being 
Leonids;  in  1893  on  Nov.  12-13,  ^^  3  hours  21  were  seen,  of 
which  4  were  Leonids.     In  1887,  no  Leonids  were  seen. 

Dr.  liambauL  I  am  afraid  I  must  preface  the  Beport  of  what 
we  did  at  Oxford  with  something  in  the  nature  of  an  apology.  It 
was  not  our  fault,  we  did  our  best.  At  the  Eadciiffe  Observatory 
preparations  were  made  for  observing  the  Leonid  shower.  Our 
attention  was  chiefly  directed  to  an  attempt  to  photograph  the 
meteor-trails  and  to  an  enumeration  of  the  numbers  we  might 
see.  In  order  not  to  distract  our  attention  over  too  many  subjects, 
I  decided  after  some  hesitation  not  to  attempt  any  eye-and-hand 
tracking  of  the  meteor-trails,  because  it  seemed  to  me,  from  the 
recent  photographs  of  Prof.  Pickering  and  others,  that  a  few  pho- 
tographic trails  would  give  a  better  determination  of  the  radiant- 
point  and  that  the  amount  of  work  entailed  in  jotting  down  the 
meteor-tracks  might  be  more  advantageously  directed  to  other  lines. 
For  the  photographic  work  we  proposed  to  use  a  Ross  portrait-lens 
of  4^  iriches  aperture  and  18  inches  focal  length.  Though  we  got 
some  clear  weather  no  meteors  were  bright  enough  to  leave  any 
trace  upon  the  plates.  Mr.  Wickham  and  Mr.  Eobinson  under- 
took to  count  the  meteors,  and  in  anticipation  of  a  large  shower 
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we  had  made  arrangements  to  record  the  time  of  each  meteor  on 
the  chronograph,  hut  unfortunately  the  richness  of  the  display  fell 
so  far  short  of  expectation  that  this  was  not  done.  Our  watch  began 
before  midnight  on  the  14th.  It  was  cloudy  up  to  14.30.  At 
that  time  the  clouds  in  the  East  lifted,  and  it  remained  fine  from 
then  until  sunrise.  I  have  given  the  number  of  meteors  observed 
in  each  quarter  of  an  hour  beginning  at  14**  45".  They  were  5,  2, 
2i  3»  4»  o,  3i  3i  5»  4.  8,  9,  5,  6,  i.  That  brought  us  up  to  i  past  6. 
Only  60  Leonids  were  recorded,  of  which  37  were  noted  by  one 
observer  and  35  by  the  other.  There  were  several  meteors  not 
belon^ng  to  the  Leonid  radiant.  The  increasing  numbers  towards 
the  end  of  our  watch  may  probably  be  due  to  the  fact  of  the  waning 
moonlight  as  the  moon  approached  the  horizon.  There  was  one 
remarkable  meteor  which  was  observed  by  all  four  observers.  It 
passed  from  Leo  to  midway  between  Polaris  and  Capella.  It  left 
a  bright  trail  which  almost  disappeared  after  2  or  3  seconds,  then 
a  portion  of  the  trail  reappeared  and  quickly  changed  its  form. 
After  a  httle  while  it  bent  in  the  middle  and  seemed  to  divide  into 
two  straight  portions  at  an  obtuse  angle  to  one  another.  It 
eventually  broke  into  two  portions  and  faded  away.  On  the 
morning  of  Nov.  i6th  a  watch  was  again  instituted,  but  the  sky 
remained  overcast  from  midnight  until  after  5  o'clock.  At  5.30 
the  clouds  began  to  part  widely  enough  to  reveal  whole  constellations 
at  a  time,  so  that  the  observers  were  able  to  see  the  whole  of  Leo 
fwid  sometimes  Ursa  Major  and  Orion.  These  openings  were 
enough  to  give  the  idea  that  the  radiant-point  was  very  inactive. 
Then  the  sky  became  overcast  and  remained  so  until  sunrise. 
This  report  may  prove  valuable  as  supplementing  what  was  done 
at  Greenwich.  On  the  1 5th  it  was  clear  with  us,  and  on  the  1 6th, 
when  we  were  not  able  to  see  anything,  it  was  partially  clear  at 
Greenwich. 

Mr,  Isewall  said  that  3  other  communications  had  been  received — 
one  from  Oxford,  one  from  Durham,  and  one  from  Edinburgh. 
The  one  from  Oxford  was  by  Prof.  Turner.  He  said  that  Mr. 
Bellamy  had  seven  cameras  ready  with  four  in  reserve,  and  some 
plates  were  exposed  on  Nov  14th  but  without  result.  Three 
observers  kept  a  regular  watch  in  the  sky  with  half-hour  turns 
each  on  the  nights  of  Nov.  14th  and  15th,  and  about  30  members 
of  the  University  were  present.  The  number  of  meteors  seen  in 
the  half-hours  between  3  o'clock  and  6.30  on  the  morning  of  Nov. 
15th,  civil  time,  were  2,  4,  3,  8,  9,  18,  and  3,  the  maximum  number 
of  18  being  seen  between  5.30  and  6  o'clock.  The  report  from 
Durham  states  that  the  sky  for  the  purposes  of  observation  was 
divided  into  6  segments,  meeting  at  the  radiant  and  passing 
through  certain  pairs  of  stars.  Each  observer  was  to  count  the 
number  of  meteors  appearing  per  minute  in  his  own  segment. 
The  display  was  so  meagre  that  little  interest  attached  to  the 
observations.      Mr.  Sampson  gave  details  of  observations  made  by 
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himself  and  Mr.  Carpenter,  and  a  Table  analyzing  the  number 
that  appeared  in  successive  quarters  of  an  hour  from  15^  15"'  to 
i8*»  i5"»,  which  were  2,  1,5,  2,  3,  3,  2,  4,  2,  2,  2,  4.  Lastly  a 
communication  has  been  received  from  the  Royal  Observatory, 
Edinburgh.  Considerable  attention  was  given  to  the  determination 
of  the  radiant  and  the  position  was  deduced  from  observations  of 
pairs  of  Leonids,  each  pair  being,  made  first  of  all  to  give  a  single 
radiant  and  then  the  different  radiants  to  give  a  mean.  These 
were  all  the  communications  that  had  been  received  with  reference 
to  the  observations  of  the  Leonids. 

Mr,  Lindtinann,  I  was  at  Wiesbaden  on  the  14th,  and  tried 
to  make  observations  there.  But  on  that  night  there  was  bad 
weather  and  on  the  15th  I  thought  it  wise  to  ask  the  Director  of 
the  Observatory  at  Heidelberg  if  he  had  seen  anything,  and  he 
informed  me  that  he  had  seen  140  on  the  previous  night.  I 
requested  the  police  and  the  porter  at  the  hotel  if  atny thing 
occurred  to  wake  me,  and  to  be  sure  to  wake  me  at  4  o'clock.  I 
observed  from  4  to  6  o'clock  in  the  morning.  The  sky  was  not 
cloudy  and  one  could  have  observed  very  well,  but  I  did  not  see 
a  single  meteor.  On  the  i6th  I  waited  until  3  o'clock  in  the 
afternoon,  when  San  Francisco  might  have  been  able  to  give  some 
information,  and  I  telegraphed  to  Kiel  and  asked  whether  they 
had  seen  anything  and  whether  anything  had  been  seen  in  Asia 
or  America.  I  had  a  long  telegram  in  which  they  said  that  the 
sky  was  pretty  good  and  that  they  had  seen  about  200  Leonids  in 
Kiel,  but  they  had  no  news  from  Asia  or  America.  They  had 
taken  trouble  in  Germany  to  observe  this  shower,  and  a  pamphlet 
had  been  published  and  distributed  very  widely  all  over  South 
Grermany  asking  people  to  observe  the  shower. 

The  Chairman.  Mr.  Liudemann  has  given  us  some  valuable 
information  on  the  subject.  1  watched  on  the  night  of  the  14th, 
beginning  at  midnight,  until  nearly  2  o'clock  in  the  morning  of  the 
1 5th  and  I  saw  5  ineteors.  I  should  not  like  to  say  they  were  all 
Leonids.  The  next  night  there  was  a  fog  that  you  might  have 
cut  with  a  butter-knife,  and  on  the  night  of  the  i6th  and  morning 
of  the  17th  1  did  not  see  a  single  meteor.  I  must  confess  that 
after  the  researches  of  Dr.  Johnstone  Stoney  and  Dr.  Downing  I 
was  not  particularly  hopeful  about  the  matter. 

A  FeUow,  Can  the  falling  off  in  numbers  be  accounted 
for? 

The  Chairman.  I  am  afraid  that  question  is  unanswerable. 
That  the  stream  has  been  perturbed  by  the  action  of  the  large 
planets,  is,  1  think,  common  knowledge,  but  there  is  something 
beyond  that  which  we  do  not  know.  We  shall  have  to  wait  until 
1900  before  any  answer  can  be  given,  even  if  it  can  be  given  then. 

Mr,  NewaU  said  that  a  paper  had  been  received  from  Mr.  J.  E. 
Keeler  on  new  nebulae  discovered  photographically  with  the 
Crossley  Keflector  of  the  Lick  Observatory. 
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The  following  papers  were  announced  and  partly  read : — 

E.  W.  Brotvn.  "Note  on  the  Values  of  the  Coefficients  of 
the  Terms  of  the  Third  Order  in  the  Lunar  Theory/' 

II.  H.  Turner.  "  Observations  of  the  Leonids  at  the  University 
Observatory,  Oxford." 

F.  A.  Bellamy.  "  On  the  Proper  Motions  of  Berlin  B.  5072 
and  5073." 

J.  E.  Keeler.  "  New  Nebula)  discovered  photographically  with 
the  Crossley  Reflector  of  the  Lick  Observatory." 

Durham  Observatory,     •*  Observations  of  the  Leonids." 

W.  Ellis.  "On  the  Relation  between  Magnetic  Disturbance 
and  the  Period  of  Solar-spot  Frequency." 

Eev.  T.  E.  R.  Phillips.  « The  Extra-Equatorial  Current*  of 
Jupiter  in  1899." 

Royal  Observatory^  Greenwich.  "  Mean  Areas  and  Heliographio 
Latitudes  of  Sun-spots  in  the  Year  1898,  deduced  from  Photographs 
taken  at  the  Koyal  Observatory,  Greenwich,  at  Dehra  Dun  (India), 
and  in  Mauritius." 

Radcliffe  Observatory,  Oxford.  "  Observations  of  the  Leonids 
of  1899,  November  14  and  15." 

O.  Clark.  "  Results  of  Observations  of  the  Leonid  Meteors  of 
1899,  as  seen  from  the  Royal  Observatory,  Edinburgh." 

Royal  Observatory y  Greenwich,  "  Observations  of  the  Leonid 
Meteors  of  1899." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

H.  C.  Plummer,  Owens  College,  Manchester. 

Cltment  Jennings  Taylor^  Port  Elizabeth,  Cape  Colony. 

The  following  Candidate  was  proposed  for  election  as  a  Fellow 
of  the  Society : — 

William  Henry  RobiTison^  OfiEendene,  Walsall,  Staffordshire 
(proposed  by  Sir  R.  S.  Ball). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

Thb  first  ordinary  Meeting  of  the  tenth  Session  of  the  Association 
was  held  at  Sion  College  on  Wednesday,  November  19,  the  Presi- 
dent, Mr.  W.  H.  Maws  F,R,A.S.,  in  the  Chair. 

The  President^  in  opening  the  meeting,  said  that  he  had  an 
announcement  to  make,  and  he  did  it  with  much  regret.  Since 
their  last  meeting  they  had  lost  by  death  their  late  President, 
Mr.  N.  E.  Green.  Mr.  Green,  as  they  all  knew,  was  one  of  the 
founders  of  the  Association,  and  had  served  it  as  President,  Vice- 
President,  and  Director  of  the  Saturn  Section.    Mr.  Green  was  a 


Jan.  1900.]     British  Astronomical  Association.  49 

representative  of  the  very  best  type  of  amateur  observers.  His 
trainiDg  as  an  artist  enabled  him  to  record  his  observations  with 
exceptional  accuracy  and  skill,  and  it  would  be  admitted  that  his 
planetary  drawings  had  become  classic.  For  fidelity  to  detail  and 
delicate  rendering  of  colours  and  shading,  these  drawings  had 
rarely  been  equalled,  and  had  certainly  never  been  surpassed. 

The  Meeting  then  passed  a  vote  of  condolence  with  Mrs.  Green 
and  her  family. 

The  election  of  fifteen  new  Members  by  the  Council  was  con- 
firmed, and  the  names  of  eight  new  Candidates  for  membership 
were  passed  for  Huspensiim. 

An  interim  report  dealing  with  the  November  Leonids  was 
presented  by  the  Director,  Mr,  W.  F,  Denning, 

After  alluding  to  the  disappointing  character  of  the  display, 
owing  partly  to  the  unfavourable  weather,  but  primarily,  no 
doubt,  to  the  tenuous  region  of  the  swarm  traversed  by  the  Earth, 
Mr.  Denning  said  that  they  been  led  to  the  following  conclu- 
sions:— (i)  The  duration  of  the  shower  was  from  Nov.  8  to 
Nov.  1 8  inclusive;  (2)  the  maximum  occurred  on  Nov.  14  in  the 
liour  between  17*^  and  18^,  wfaen,  however,  not  more  than  25 
Leonids  were  visible  to  one  observer ;  (3)  the  radiant-point  was 
at  1513!°  +22°;  (4)  the  radiant  was  probably  a  fixed  position 
according  to  the  paths  of  several  early  Leonids,  but  the  evidence 
they  afforded  was,  perhaps,  not  conclusive. 

Dr,  Johnstone  Stoney  said  that  while  they  had  to  regret  the 
absence  of  the  great  display  for  which  they  had  hoped,  it  was  some 
consolation  that  they  were  in  a  position  to  say  with  confidence 
what  had  kept  the  Earth  from  this  year  receiving  one  of  the 
greater  Leonid  showers.  This  was  due  to  the  new  position  into 
which  the  meteoric  orbit  had  been  shifted  since  1866,  owing  to 
the  quite  abnormal  unount  of  the  perturbations  to  which  the 
meteors  in  the  dense  part  of  the  stream  had  been  exposed  since 
that  year.  We  were  able  to  follow  with  accuracy  what  had 
happened  to  the  meteors  which  occupied  one  special  position  in 
the  great  procession — namely,  that  portion  of  the  stream  through 
which  the  Earth  passed  in  1866.  The  late  Prof.  Adams  succeeded 
in  determining  what  was  at  that  time  the  form,  the  size,  and  the 
position  of  the  immense  elliptic  orbit  round  the  Sun  along  which 
these  meteors  travelled.  Fortunately,  the  alterations  which 
Adams's  orbit  had  undergone  within  the  last  thirty-three  years 
had  been  accurately  followed  by  the  skilled  computers  of  the 
Nautical  Almanac,  and  it  had  thus  been  ascertained  that  the 
changes  of  the  orbit  due  to  perturbations  had  been  of  unusual 
amount  during  this  revolution,  chiefiy  because  the  great  planet 
Saturn  approached  close  to  the  meteors  upon  their  outward 
journey,  and  Jupiter  while  they  were  returning.  In  1866  the 
great  elliptic  orbit  accurately  intersected  the  Earth's  orbit  at  one 
point.  The  ellipse  has  since  shifted  its  position  to  the  extent  of 
1,300,000  miles,  so  that  at  six  o'clock  on  the  morning  of  Nov.  16, 
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wben  the  Earth  came  closest  to  the  meteoric  orbit,  the  nearest 
point  on  that  orbit  lay  inside  the  Earth's  orbit  at  the  above 
distance  from  the  Earth — ^that  is,  it  was  more  than  five  timee  as 
far  ofE  as  the  Moon.  What  the  non-appearance  of  a  great  shower 
this  je%T  had  established  was  that,  wiae  as  was  the  ortho-stream, 
it  bad  not  extended  so  far  beyond  the  point  whose  position  was 
known  as  1,300,000  miles. 

The  President  asked  Dr.  Downing  to  give  the  meeting  what 
information  he  possessed  with  reference  to  the  shower  next  year. 

Dr,  Downing  said  that  unfortunately  the  conditions  would  be 
still  worse  next  year  than  those  which  prevailed  on  Nov.  15  just 
passed.  The  situation  of  the  dense  part  of  the  stream  which 
would  reach  the  node  next  November,  and  whose  position  they 
had  been  able  to  calculate,  instead  of  being  i|  million  miles,  would 
be  about  t|  million  miles  nearer  the  Sun  than  the  Earth  would  be 
at  the  time,  so  that  he  was  afraid  that  there  was  less  chance  than 
on  the  present  occasion  of  there  being  any  large  display. 

Mr,  G.  J,  Ifewhegin  said  he  had  a  feeling  that  we  had  lost  the 
Leonids.  It  was  probable  that  the  orbit  had  been  contracted 
under  the  influence  of  the  major  planets  Saturn  and  Jupiter,  and 
in  that  case  the  Earth  would  in  future  miss  the  Leonid  stream 
altogether. 

Captain  Noble  thought  it  was  to  be  regretted  that  the  researches 
of  Dr.  Downing  and  Dr.  Stoney  had  not  been  made  a  little  more 
public  than  they  were.  Up  to  the  last  moment  newspapers  and 
magazines  had  been  holding  out  hopes  of  something  amazing  in  the 
shape  of  a  display. 

The  Rev.  Q,  Vastleden  called  attention  to  the  very  remarkable 
sunsets  seen  recently,  brilliant  golden  crimson  with  a  green 
sky,  recalling  the  splendid  sunsets  in  1883,  which  were  attributed 
to  the  dust  from  the  eruption  of  Krakatao,  and  he  wondered 
whether  the  dust  scattered  by  the  Leonids  and  Andromedes 
could  have  had  any  connection  with  the  phenomena  in  question. 

The  President  asked  Dr.  Stoney  as  to  the  prospects  of  being  able 
to  photograph  the  Leonid  stream  next  year.  He  understood  that 
Dr.  Eoberts  had  attempted  it  this  year,  but  without  success. 

Dr.  Downing  said  that  the  present  year  was  the  best  chance 
Dr.  Roberts  had  had,  and  that  it  was  quite  hopeless  next  year. 

Mr,  Maunder  read  a  precis  of  a  paper  on  ''  Jupiter's  Equatorial 
Current,"  by  M.  Comas  Sold.  The  writer  attributed  the  rapid 
changes  in  speed  of  the  equatorial  spots  to  causes  outside  the 
planet,  and  concluded  that  there  must  be  one  or,  perhaps,  several 
small  satellites  very  close  to  the  primary,  and  with  an  angular 
velocity  a  little  greater  than  that  of  the  planet. 

Mr.  C.  T.  Whitmell  read  two  papers  entitled  respectively, 
"  Tides  on  Jupiter  "  and  *'  The  Shadows  of  Jupiter's  Satellites." 
The  writer  concluded  that  the  planet's  high  temperature  was 
probably  the  main  cause  of  the  remarkable  surface-changes,  but 
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suggested  that  the  tidal  action  of  the  satellites  might  he  an 
operative  cause. 

JSdr,  Crommelin  said  it  was  rather  a  large  order  to  require  a  new 
and  invisible  satellite  to  explain  the  tides  on  Jupiter.  M.  Sola 
must  have  forgotten  the  extreme  weakness  of  the  gravitational 
force.  It  would  require  many  thousands  of  unseen  satellites  to 
account  for  the  phenomena. 

A  number  of  lantern-slides  of  nebulse,  taken  with  the  Crosslej 
reflector  at  Lick,  were  then  thrown  on  the  screen. 

The  President  said  that  he  was  glad  to  announce  that  the 
Eev.  J.  M.  Bacon  and  Miss  Bacon  were  present.  They  had  all 
been  heartily  glad  when  they  received  the  good  news  that  Mr.  and 
Miss  Bacon  had  accomplished  their  adventurous  journey  without 
any  further  mishap  than  that  which  befell  them.  Mr.  Bacon  had 
Very  kindly  promised  to  give  them  an  account  of  that  journey. 

Mr.  Bacon  then  proceeded  to  give  a  graphic  and  interesting 
account  of  his  ascent,  illustrated  by  a  number  of  lantern-slide 
views.  Although  the  observers  were  well  above  the  clouds  in  a 
beautifully  clear  atmosphere,  the  number  of  meteors  seen  was 
disappointingly  small,  and  few  were  of  any  brilliance.  Mr.  Bacon 
concluded  by  referring  to  the  next  year  s  solar  eclipse,  and  his 
proposed  expedition  to  America  to  observe  it.  He  said  that  it 
would  be  necessary  of  any  members  who  proposed  to  •join  it  to 
make  immediate  arrangements,  on  account  of  the  enormous  traffic 
expected  in  connection  with  the  Paris  Exhibition. 


EOYAL  METEOEOLOGICAL  SOCIETY. 

The  Monthly  Meeting  of  this  Society  was  held  on  "Wednesday 
evening,  December  20,  at  the  Institution  of  Civil  Engineers, 
Jlr.  F,  C,  Bayardy  LL,M,y  President,  in  the  Chair. 

Mr,  Baldwin  Latham^  MJnsUCE,^  read  a  paper  on  "The 
Climatic  Conditions  necessary  for  the  Propagation  and  Spread  of 
Plague."  The  bubonic  plague  is  primarily  due  to  a  specific 
or^nism  or  microbe  of  infinitesimal  size — so  small  that  probably 
250  millions  of  them  would  be  required  to  cover  a  square  inch  of 
Rurface.  Plague  is  infectious  and  contagious,  and  is  greatly 
iifluenced  by  pestilential  emanations  from  polluted  and  water- 
logged soils.  The  author  gives  accounts  of  various  outbreaks  of 
plague  in  this  and  other  countries,  including  the  great  plague  of 
London  in  1665,  when  7165  deaths  were  recorded  in  one  week  in 
September.  Plague  is  undoubtedly  a  disease  of  the  poor,  and 
attacks  most  readily  those  living  on  a  low  diet.  The  conditions 
which  are  conducive  to  the  spread  of  plague  are  identical  with 
those  which  give  rise  to  the  escape  of  malaria  from  the  ground. 
That  the  ground  itself  exercises  an  enormous  influence  upon 
plague  is  shown  by  the  fact  that  in  all  the  epidemics  persons 
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living  on  the  ground-floors  suffer  to  a  much  greater  extent  than 
those  who  live  in  the  higher  storeys  of  the  houses.  Mr.  Latham 
said  that  there  cannot  but  be  a  doubt  that  the  conditions  which 
ordinarily  produce  evaporation  from  water  or  land  surfaces  are 
identical  with  those  which  produce  exhalations  from  the  ground ; 
and  these  exhalations  consist  largely  of  vapour  of  water  carrying 
matters  injurious  to  health  with  them.  Mr.  Latham  has  dis- 
cussed the  meteorological  observations  (including  the  temperature 
of  the  soil  at  the  depth  of  9,  20,  60,  and  132  inches)  made  at  the 
Colaba  Observatory,  Bombay,  and  has  compared  them  with  the 
number  of  deaths  from  plague  during  the  recent  epidemics  in 
Bombay.  He  says  that  if  the  temperature  of  the  air  increases 
beyond  the  temperature  of  the  ground,  so  that  its  dew-point  is 
above  the  temperature  of  the  ground,  condensation  f^kes  place 
instead  of  evaporation.  To  this  increased  high  temperature  may 
be  due  the  sudden  stoppage  of  plague  after  a  certain  high  tem- 
perature has  been  reached ;  which,  by  raising  the  temperature  of 
the  dew-point,  stops  all  exhalation  from  the  ground,  and  may 
cause  condensation  to  take  place  instead  of  evaporation.  So 
also  a  sudden  fall  of  temperature  causes  plague  to  arise ;  for  a  fall 
of  temperature  means  that  the  temperature  of  the  dew-point  must 
fall,  and  the  tensional  difference  between  a  low  dew-point  and  a 
high  ground  temperature  would  at  once  lead  to  exhalations 
escaping  in  large  quantities  from  the  ground,  and  so  lead  to  the 
liberation  of  the  plague  bacillus  from  the  ground,  accompanied 
by  the  exhalations  necessary  for  its  development. 

Dr,  B,  If.  Scott,  F.E,S.,  communicated  a  note  on  a  remarkable 
Dust  Haze  which  was  experienced  at  Teneriffe,  Canary  Islands, 
on  February  16  to  19,  1898.  The  haze  during  this  period  was 
exceptionally  dense,  so  much  so  that  a  steamer  was  two  days  and 
three  nights  on  a  voyage  frpm  Teneriffe  to  Las  Palmas,  a  distance 
she  usuiJly  covered  in  five  hours  ;  while  the  '  Tintagel  Castle,'  of 
the  Donald  Currie  Line,  was  delayed  for  thirty  hours,  and  the 
*  Koslin  Castle,'  homeward  bound,  bad  the  dust  so  thick  that  for 
900  miles  the  Sun  and  stars  were  obscured  and  the  ship  was 
delayed  two  days. 


The  Quadrantid  Meteor^Shower. 

Thb  year  opens  with  the  epoch  of  the  Quadrantids,  the  maximum 
of  which  meteor-shower  occuins  between  January  i  and  3,  though 
some  members  of  the  group  are  generally  seen  at  the  end  of  the 
preceding  month.  It  will  therefore  be  well  to  draw  attention 
to  the  expected  recurrence  of  this  shower,  especially  as  its  returns 
in  some  recent  years  have  been  well  marked.  This  may,  perhaps, 
best  be  done  by  summarizing  its  history  and,  in  passing,  remarking 
on  the  characteristics  of  the  meteors.  • 
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On  1835,  Jan.  i,  16**  until  dawn,  an  extraordinarj  appearance 
cf  shootdng-^tars  was  seen  by  Wartmann  at  Momex,  near  Geneva. 

1838,  Jan.  I,  15^. — A  similar  phenomenon  was  observed  at 
Planchettes  and  Chaux-de-Eonds. 

1839,  •'^^ui.  2. — Meteors  were  recorded  by  Bravais  at  Bossekop, 
Lapland. 

1840,  Jan.  2.— Shooting-stars  were  seen  at  Ghent. — ^Frof.  Du- 

PRSZ. 

**  Among  the  remarkable  nights  on  which  shooting-stars  appear 
periodically  in  great  numbers  I  believe  I  am  the  first  to  draw  to 
the  attention  of  meteor  observers  that  of  January  2nd  or  3rd,  and 
for  seven  years  the  event  has  justified  the  prediction.  For  example, 
when,  during  that  winter's  night,  the  bky  has  been  clear,  as  in 
1835,  1838,  and  1840,  people  have  seen  from  several  parts  of 
Europe,  especially  from  midnight  to  dawn,  an  unusual  phenomenon 
of  very  brilliant  meteors.  This  epoch  >^ill,  then,  take  rank  in  the 
records  of  meteor  observation  with  that  of  August  loth," 

Thns  wrote  Wartmann  at  Geneva  in  1841.  As  bethought,  he 
was  the  first  to  distinguish  the  period  in  question  as  one  favourable 
for  the  appearance  of  shooting-stars. 

On  1843,  Dec.  28,  29,  many  meteors  were  seen  by  Cooper  at 
Nice ;  these  were  possibly  connected  with  the  January  shower. 

1848,  Jan.  2,  iS*". — Many  faUing-stars. — E.  Heib,  Aix-la-Cha- 
pelle. 

Jan.  2,  3. — An  extraordinary  number. — Colla,  Parma. 

Jan.  4, 6**. — Several  small  falling-stars. — E.  J.  Lowb,  Nottingham. 

1849,  Jan.  I. — "  Many  shooting-stars  in  eveniug  and  morning. 
A  fine  one  at  1 1**  46",  of  which  the  duration  was  5  sees." — E.  Hsis. 

1857,  Jan.  2,  i4**-i7**3o*". — A  number  of  meteors  were  seen  by 
an  assistant  at  Wrottesley  Observatory,  Wolverhampton. 

1859,  Jan.  2,  io**-ii\ — A  great  number  of  meteors,  about  one 
per  minut^." — ^F.  Moeton,  Wrottesley  Observatory. 

In  1 86 1  the  tact  of  the  recurrence  of  the  meteor-showers  at  the 
beginning  of  the  year  was  again  brought  forward,  this  time  by 
Quetelet,  who  specified  the  date — Jan.  2. 

Henceforward  observations  became  more  numerous,  and  in  1863 
the  radiant-point  was  first  determined  by  IStillman  Masters  in 
the  United  States,  who  recorded  *' eight  very  luminous  excursions" 
at  daybreak  on  Jan.  2.     He  fixed  it  at  248°  +47^ 

The  following  year  i^pears  to  have  brought  round  a  maximum 
of  the  shower. 

1864,  Jan.  2,  7**  30"- 8**  30". — "Very  many  meteors."— E,  J. 
Lowe,  Beeston. 

10^-12'*. — 50  shooting-stars  (26  Quadrantids),  white  or  yellow 
(3i  21,  x7i3i^of  I st  magnitude,  &c. ;  1,16,  14,  3»4  <i,  i,  i^,  2, 
and  3  sees,  in  duration).  These  were  seen  in  all  parts  of  the  sky. 
— Prot  A.  S.  Hehschel,  Hawkhurst,  Kent. 

io^-i3\ — 50  shooting-stars,  all  bright  white  (4,  14,  23,  27  of 
ist,  2nd,  3rd,  and  4th  magnitudes  respectively;  3,  13,  6  <  ^,  i, 
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aad  2  sees,  in  duration,  remainder  not  noted).  The  meteors  were 
in  all  parts  of  the  sky,  six  left  trains,  and  one,  twice  as  bright  as 
Japiter,  burst  into  sparks. — E.  P.  Qabg,  Manchester. 

1 1**- 1 1**  30". — Ten  shooting-stars,  two  very  brilliant. — ^H, 
Weightmak,  Bolton. 

i2**-i3**  or  i4\ — Shooting-stars  fell  at  the  rate  of  one  per 
minute. — W.  H.  Wood,  Weston-Super-Mare.  Prof.  Hersc^el 
fixed  the  radiant-point  at  c  Quadrantis. 

1867,  Jan.  2,  ii**-ii''  45*. — "Several  meteors." — E.  P.  Qrbo. 

187  o. — 1 7  Quadrantids  were  seen  by  Captain  (now  Lieut.-Colonel) 
Tupman  in  the  Mediterranean. 

1872,  Jan.  2,  io**-ii**  .30". — 29  meteors,  "white,  generally 
bright,  and  left  faint  streaks." — H.  W.  Jackson,  Tooting. 

10''  1 2"-! I**  17". — 15  meteors,  "only  4  less  than  ist  magnitude, 
mostly  bluish, but  some  yellowish-white.'* — Assistants  at  Greenwich 
Observatory. 

10**  i^"-!!**  15". — 15  or  16  meteors  mapped  ;  '* flight  generally 
i-i|  sec. ;  slow,  trains,  mostly  blue,  white,  or  yellow.** — W.  H. 
Wood,  Birmingham. 

10^  30™-!  2^ — 16  shooting-stars,  "6  as  bright  or  brighter  than 
tst  magnitude  ;  brightest  white,  and  those  of  lesser  magnitudes 
of  yellow  colour**  ( ^-hourly  rate,  3,  5,  8). — Prof.  A.  S.  H^tsoHSL, 
London. 

10**  45"-i2\ — 9  meteors  (6  Quadrantids,  3  =  ist  magnitude). 
'^  All  but  one,  which  appeared  red,  were  white  or  bluish,  not  swift 
in  their  motion,  and  two  of  the  brightest  left  a  short  streak  of 
light  upon  their  course.'* — T.  Cbumplen,  London. 

ii>'  2o"-i2\ — 14  meteors,  principally  ist  and  2nd  magnitude, 
"  white,  long,  moderately  slow ;  about  half  left  a  slight  persistent 
streak  of  light  on  the  whole  or  a  part  of  their  course." — Two 
observers  at  Hawkhurst,  Kent. 

1873,  Jan.  I,  13^-14". — Several  bright  meteors  wore  seen  at 
Wrexham. 

i7*'-i9^ — 31  meteors  (27  Quadrantids). — ^T.  W.  Bagkhoubb, 
Sunderland. 

1878,  Jan .1,1 6*^- 1 6**  30". — 1 7  Quadrantids,  2  =  Jupiter  or  Sirius, 
5=5  ist  magnitude,  6  =  2nd,  and  others  =  3rd  or  4th ;  no  streaks, 
short  and  quick. — Prof.  A.  S.  Hebschel,  Hawkhurst,  Kent. 

1879,  evenings  of  Jan.  i  and  2  and  morning  of  Jan.  2. — 8  or  10 
fine  shooting-stars  per  hour  in  each  watch. — Pk>f .  A.  S.  Hjbbsohel, 
Newcastle. 

Jan.  I,  18**  i5"-i8**  35". — 14  Quadrantids,  no  other  meteors. — 
W.  P.  Deniong,  Bristol. 

1880,  Jan.  2,  6*^-9^  30".  —  25  meteors  (19  Quadrantids), 
"rather  slow  with  spark  trains,  average  length  of  path  isi**.** — 
W.  F.  Denking. 

6»»_io*'  (3I**).— 66  meteors  (48  Quadrantids),  "some  streaks, 
some  trained." — H.  Cobdbr,  Writtle. 
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7^-8^. — 6  Quadrantids,  '*  quite  bright,  long,  and  generally  rather 
slow." — ^B.  F.  Sawtbh,  Cambridgeport  (Ma88.)>  U.S.A. 

1 886,  Dec.  28:  2  Qaadrantios.  Dec.  29:  3  Qnadrantids* 
Dec.  31-1887,  Jan.  4 :  8  Quadrantida. — W.  F.  Dimrnre. 

1888,  Jan,  2,  10*  3"-i3*  37*  (2^  22") :  33  meteors.  18*  5"-i9* 
21"  (i^  8") :  16  meteors ;  6  Quadrantids  in  the  i|  min.  preceding 
13*  6f^. — ^T.  W.  Baokhousb. 

10*  43■-I2^ — 6  meteors  (5  Quadrantids),  *'  long  paths,  moderate 
speed." — W.  F.  DMwrnro. 

1892,  Jan.  1-6. — 39  Quadrantids. — ^H.  Cobbib,  Bridgwater. 
Jan.  1-2. — 25  Quadrantids,  **  rather  swift,  streaks." — ^Dr.  Booth, 

Leeds. 

1893,  Jan.  I,  12^-14*. — 30  Quadrantids. — W.  H.  MiLLiGAisr, 
Belfast. 

1894,  Jan.  I. — During  3|^  19  meteors  were  recorded  (7  Quad- 
rantids). 

Jan.  2,  6*  55"*-7*  35",  hourly  number  very  high  (40  for  a  short 
time),  then  dropped  to  4  or  5,  and  rose  to  8  between  11^  and  12^ 
(13  Quadrantids). — H.  Gobdeb. 

In  1 89s  and  1896  observations  were  few. 

1897,  Jan.  I,  4**  54"-i8**  49"  (during  4**  15"  between  these 
times). — 97  meteors,  of  which  25  were  of  magnitude  o,  5  a  Siriu8» 
and  2  as  Jupiter ;  nearly  all  Quadrantids  (83  or  86).  Maximum 
after  16*'.— T.  W.  Backhousb. 

6*  3o"*-i6*  40"  (about  6^  clear,  mostly  after  ii*^  20"). — 
130  meteors  (109    Quadrantids) ;    hourly    number,    30-34.  — 

H.  OOBBSB. 

No  observations  of  the  Quadrantids  were  possible  in  1898,  and 
apparently  but  few  were  made  in  1899. 

It  has  been  assumed  that  the  returns  of  the  Quadrantids  are 
governed  by  a  13-year  period,  but  the  amount  of  evidence  in  favour 
of  this  theory  does  not  seem  to  be  satisfactory. 

The  Quadrantids  form  a  class  of  meteor  very  unlike  the  Ge- 
minid  type.  Their  paths  are  long  and  their  motion  rather  slow ; 
the  meteors  are  bright  with  &int  streaks. 

Mr.  Denning's  lut  of  32  radiants  (No.  clxxiii.  ^'  General  data- 
logue'')  with  a  mean  at  230^*6  +  ^  i°*i  contains  but  one  instance  of  a 
doaUy-observed  meteor.  In  this  case  the  speed  was  13  miles  per 
second. 

There  is  no  reason  for  believing  the  radiant-point  to  be  a  shifting 
one.  Meteors  from  nearly  the  same  centre  have  been  recorded 
from  the  end  of  January  to  the  middle  of  May  and  from  the  last 
half  of  July  until  October.  W.  E.  Bbslby. 

75,  The  Chase,  CUpfaam  Common. 
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Southern  Double  Stars, 
When  \re  say  tbat  T?ie  Observatory  has  always  had  its  eye  on  that 
branch  of  our  science  which  is  devoted  to  double  stars,  we  make 
no  claim  to  expressing  a  fact  in  the  most  classical  or  elegant 
language ;  but  we  venture  to  think  that  the  expression  discovers 
the  position  as  no  other  could.  We  have  urged  observers  to  work 
in  certain  directions,  we  have  applauded  good  work  always,  and 
invariably  pointed  out  faults ;  indeed,  it  may  have  appeared  tbat 
at  times  we  have  been  hypercritical,  but  this  was  in  appearance 
only,  as  the  eye  has  throughout  been  most  friendly  disposed.  As 
far  back  as  1878,  when  the  magazine  was  just  feeling  its  way 
uuder  the  care  of  the  present  Astronomer  Eoyal,  a  fine  series  of 
papers  on  double  stars  appeared.  These  were  from  the  pen  of 
Dr.  Doberck,  and,  in  connection  with  the  monthly  lists  of  suitable 
stars  for  observation,  were  calculated  to  create  real  interest  in  the 
work.  After  this  we  come  to  the  appeal  by  Gledhill  for  more 
workers,  while  in  recent  years  we  have  been  able  to  give  a  short 
historical  sketch  of  the  work.  Beyond  this,  the  point  we  wish  to 
emphasize  at  the  moment  is  that,  in  season  and  out  of  season,  we 
have  never  ceased  to  draw  attention  to  the  fact  that  the  southern 
skies  were  too  much  neglected.  Double-star  work  in  the  southern 
hemisphere  has  always  been  of  a  most  desultory  kind,  and  it  has 
always  given  us  real  pleasure  to  notice  that  the  Sydney  Observa- 
tory, aided  by  occasional  efforts  of  Mr.  Tebbutt,  has  prevented 
utter  collapse.  Eecently,  Prof.  Glasenapp,  the  Lick  observers, 
and  others  have  been  busy  with  the  pairs  more  near  the  Equator. 
Quite  recently  we  noticed  the  excellent  work  of  Dr.  See  with  the 
24-inch  Lowell  refractor,  w^ork  of  which  both  Dr.  See  and 
Mr.  Lowell  may  well  be  proud.  It  gives  us  measures  of  old  pairs 
and  furnishes  many  new  and  interesting  ones,  thereby  creating 
and  reviving  interest  in  Southern  Doubles,  but  at  the  same  time 
tending  by  these  very  additions  to  retard  progress.  Something 
w  as  urgently  needful  to  place  double-star  work  in  the  south  on  a 
proper  footing,  to  entice  astronomers  to  its  pursuit  by  enabling 
both  the  amateur  and  professional  to  plan  his  work  with  the 
greatest  advantage,  something  which  would  enable  the  observers  to 
conserve  their  energy  for  use  on  certain  systems,  and  provide  at  a 
glance  the  knowledge  that  iheir  work  was  of  real  value. 

This  something  was  a '  Catalogue  of  Beference,'  which  one  had  but 
to  consult  to  gain  a  knowledge  of  what  was  required  and  an  idea  of 
his  ability  to  help.  That  an  embryo  catalogue  existed  in  manu- 
script was  known  to  us,  but  that  it  should  be  brought  up  to  date 
and  published  we  never  dared  to  hope.  "It  is  the  unexpected 
that  happens."  This  very  Catalogue  we  have  now  before  us  dressed 
in  yellow,  and  rejoicini^  in  the  title  of  *  Annals  of  the  Eoval 
Observatory,  Cape  of  Good  Hope,*  vol.  ii.  part  ii.  "Reference 
Catalogue  of  Southern  Double  Stairs." 

Such  a  catalogue,  beyond  its  usefulness  as  a  double-star  cata- 
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logae  simply,  is  of  value  when  the  usual  star  catalogues  are  in 
formation,  and  the  author  of  the  present  work  goes  even  farther. 
He  says :  **  The  programme  adopted  by  the  ComitS  InUmaiional 
de  la  Oarie  du  Uiel  requires  the  selection  of  ten  stars  on  each 
plate  for  meridian  observation  as  points  of  reference  for  the 
remainder.  It  is  obvious  that  these  standard  stars  should  not  be 
double ;  if  the  components  are  not  shown  separately  on  the  plates, 
it  is  inadmissible  to  assume  that  the  photographic  light-ceutre  of 
gravity,  so  to  speak,  agrees  with  that  resulting  from  eye-observation. 
This  objection  applies  even  to  optical  or  fixed  pairs.  In  the  case 
of  binary  systems,  even  if  both  stars  are  shown  on  the  plates,  it  is 
clearly  advisable  to  avoid  the  complications  that  arise  through 
their  introduction.  It  will  be  evident  that  the  scheme  o£  this 
catalogue  excludes  no  double  star  that  would  appear  single  on  a 
good  plate ;  hence  it  may  be  found  useful  when  selecting  reference 
stars  by  showing  what  stars  to  avoid.**  How  far  tltis  holds  in 
practice  we  confess  to  have  but  a  vague  notion,  not  being  aufait 
with  astrographic  methods.  Consideration  of  the  measurement  of 
plates  carries  with  it  the  idea  of  zone  catalogues,  and  one  imagines 
a  number  of  the  doubles  would  be  marked  therein,  and  we  cannot 
conceive  of  any  large  number  being  left  over.  It  is  a  point, 
however,  which  some  of  our  astrographic  readers  might  discuss. 

Oreat  credit  is  due  to  Dr.  Gill  for  not  only  perceiving  that 
'*  the  time  is  opportune  for  the  appearance  of  a  Seference  Cata- 
logue," but  for  actually  securing  such  appearance.  As  regards  its 
author,  we  cannot  do  better  than  quote  Dr.  Gill's  introduction  : 
"  Mr.  B.  T.  A.  Innes,  the  author  of  the  present  work,  joined  the 
8taff  of  the  Cape  Observaioiy  in  1896  as  Secretary,  Librarian,  and 
Accountant.  It  formed  no  part  of  his  official  duties  either  to 
engage  in  astronomical  observing  or  to  contribute  in  any  way  to 
the  publications  of  the  Cape  Obsenatory.  But  previous  to  his 
arrival  at  the  Cape  he  had  cfevoted  himself  to  practical  astronomy, 
and,  with  comparatively  feeble  means,  had  discovered  about  forty 
new  double  stars,  and  published  their  estimated  distances  and 
position-angles.  He  had  also  made  some  progress  in  the  prepara- 
tion of  a  cii^ogue  of  reference  to  the  known  double  stars  of  the 
SSouthem  Hemisphere.  This  catalogue  he  has  not  only  completed 
within  the  last  two  years  in  the  intervals  of  his  leisure  time,  but 
he  has  discovered  upwards  of  280  new  double  stars  with  the  7-inch 
equatorial,  and  contributed  a  large  amount  of  valuable  work  to  the 
revision  of  the  Cape  Photographic  Durehmusterung.** 

'  And  now  let  us  see  what  Mr.  Innes  thinks  are  the  possibilities 
opened  out  by  a  careful  study  of  double  stars.  *'  The  study  of 
double  stars  will  always  be  interesting  from  the  Newtonian  point 
of  view,  and  in  the  case  of  the  brighter  pairs,  the  spectroscopic 
determination  of  motion  will  lead  to  a  taiowledge  of  the  true 
position  in  space  or  of  the  absolute  dimensions  of  their  orbits, 
and  hence  their  parallaxes.  The  irregularities  in  their  orbital 
motions  (already  ascertained  in  a  few  cases)  indicate  the  presence 
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of  disturbing  bodies.  From  the  astrophjsieal  point  of  view  it  is 
hoped  that  much  may  be  learned  from  their  study.  When  we  are 
able  to  arrange  the  elements  of  the  orbits  of  say  looo  pairs  in 
tabular  form,  with  their  spectroscopic  history,  both  of  constitution 
and  of  radial  speed,  including  for  each  the  proper  motion  and  its 
solar  component,  we  shall  be  in  a  position  to  attack  questions 
relating  to  the  construction  of  the  sidereal  heavens,  which  are  to- 
day beyond  the  realms  of  reasonable  speculation.  In  spite  of 
neglect,  the  southern  systems  already  exceed  in  importance  those 
of  the  north.  Among  them  may  be  quoted  :  Sinus,  a  Gentauri, 
y  Virginis,  y  Lupi,  y  Centauri,  y  Circini,  y  Sextantis,  (  Aquarii, 
Oj  Eridani,  a  Crucis,  /S  Muse®,  4  Aquarii,  ir  Lupi,  £  Soorpii, 
ft  Phcenicis,  (  Sagittarii,  &c. 

**  It  is  true  that  a  Crucis  is  not  a  binary.  It  is  perhaps  all  the 
more  remarkable,  being  one  of  the  brightest  stars  in  the  sky,  and 
shown  by  photography  to  be  surrounded  by  a  cluster  or  rather  by 
rings  of  very  faint  stars,  in  the  centre  of  which  the  two  large  stars 
are,  as  far  as  can  be  ascertained,  absolutely  stationary.'' 

Some  frailties  inseparable  from  us  poor  humans  sometimes  turn 
out  real  advantages,  and  Mr.  Innes  is  to  be  congratulated  on 
possessing  so  robust  a  belief  that  *'  the  southern  systems  already 
exceed  in  importance  those  of  the  north."  It  is  a  good  creed  for 
Mr.  Innes,  and  it  is  devoutly  to  be  hoped  that  so  sound  a  working 
hypothesis,  in  a  milder  form,  will  take  root  in  every  southern 
observer.  This  does  not  prevent  us  Northerns  hugging  the  belief 
that  already  is  a  little  too  previous.  "  Are  not  Abana  and  Pharpar^ 
rivers  of  Damascus,  better  than  all  the  waters  of  Israel  ?  " 

Indeed,  there  is  a  too  general  misconception  of  the  state  of  our 
knowledge  in  respect  to  double  stars.  So  far  as  things  are  at 
present,  the  great  bulk  of  knowledge  naturally  rests  with  the 
Morthern  systems,  they  having  been  under  longer  and  more  careful 
observation.  A  few  years  hence  the  Burnham  stars  will  undoubt- 
edly materially  increase  our  grasp  of  the  subject,  but  even  here 
the  northern  systems  will  far  exceed  those  of  the  south. 

Double  stars  may  be  interesting  for  various  reasons  : — 

(i)  The  fact  of  a  star  being  binary  is  the  chief  point,  and  if  the 
period  is  fairly  well  known  then  its  interest  is  increased. 

<2)  Stars  known  to  be  binaries,  but  whose  period  we  can  at 
present  merely  make  a  guess  at,  and  stars  physically  connected,  come 
next  in  interest,  which  interest  varies  according  to  the  special 
peculiarities  of  each  pair,  such  as  contrast  of  colour  or  magnitude, 
separation,  proper  motion,  and  spectroscopic  motion. 

(3)  Stars  which  cannot  fairly  be  included  in  either  of  the  above 
bat  have  some  special  peculiarity. 

(4)  The  ordinary  double. 

In  the  following  list  will  be  found  those  stars,  with  their  periods, 
which  may  be  included  in  class  (i).  ft  883  and  95  Ceti  are  of  very 
short  period,  possibly  under  10  years,  but  not  yet  determined. 
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Southern  Hemisphere. 
95  Ceti 


? 


0  395      i6 

C  Sagittarii 19 

9  Ai^8 22 


/J  416. 


33 


22173   46 

Sirius 52 


Korthem  Hemisphere. 

/3883     ? 

c  Pegasi     ii'4 

^  Equolei   ii'5 

/3  524 22 

85  Pegasi  24 

42  Comse   26 

A^  Delphini     28 

23121    34 

C  Herctilis 35 

P  612 36 

r  Cygni 37 

11  Cor.  Bor 42 

/i'  Herculia    45 

02  269      48 

02  298 52 

y*  AndromedflB    54 

99  Herculia    58 

1  UnsB  Maj 60 

C  Cancri      60 

y  Cor.  Bor 73 

OS  285 77 

02234 77 

02  235 80 

02  400 81 

70  Ophiuchi 88 

2  228      89 

X  Cygni 93 

02  224 96 

f  UreaB  Maj 97 

2  3062    105 

«#  Leonis     115 

I  Bootis 128 

36  Andromedse 140 

25  Can.  Ven 184 

71  CassiopeisD 196 

fji^  Bootis    220 

These  are  by  no  means  aU  the  pairs  for  which  orbits  have  been 
computed.  Boughly  there  are  50  more,  and  these  would  be  pro- 
portioned North  and  South  as  4  to  i.  No  useful  purpose  can  be 
served  by  pursuing  the  subject  further,  especially  as  the  list 
given  by  Mr.  Innes  by  no  means  represents  his  case  to  its  fullest 
advanti^e. 

The  Catalogue  contains,  in  addition  to  many  rather  wide  pairs, 
worthy  of  inclusion  from  some  point  of  view,  every  known 
southern  double  star  which  falls  within  the  following  limits  of 
distance : — 


a  Centauri 81 

yl-upi    S3 

y  Centauri      88 

8  Sextantis    92 


I  Scorpii     105 

4  Aquarii   129 

y  Cor.  Aust 153 

y  Virginis 194 
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Mag.  of 
Primarj. 


Limiting  ditt 
of  oomes^ 


30 
20 
10 


Mag.  of 
Primary. 


limiting  dirt, 
of  com«a. 


6. 

7 
8 

9 


in  all  2140  starsi  of  which 


2 1  per  cent  are  separated  less  than  i ". 

24        „        „  „        between  I "  and  2". 

55        ».        •>  M        over         2" 


HeDce  Mr.  Innes  infers  that  the  pairs  under  2"  probably  exceed 
in  number  those  bet\»een  2"  and  7",  remembering  that  the  latter 
class  can  be  easily  seen,  and  that  with  few  exceptions  all  pairs 
under  2"  distance  require  special  care  to  detect.  This  is  too  im- 
portant to  accept  offhand,  and  just  now  there  is  insufficient  time 
to  go  thoroughly  into  the  question.  So  many  points  are  involved, 
and  it  is  unsafe  to  found  such  an  argument  on  existing  catalogues 
which  were  made  for  the  most  part  for  special  purposes.  Juddng 
from  our  own  experience,  Prof.  Bumham  must  have  seen  nombers 
of  doubles  5"  or  7"  apart  which  he  did  not  catalogue.  The 
following  table  shows  the  special  characteristics  : — 


W.  Herschel  ....  29  stars  under  2'' 

W.  Struve 120    „        „ 

0.  Struve    222     „         „ 

Bumham    723     „         „ 


94  between  2"- 8". 

340  „        2"-8''. 

107  ,v        2"-8". 

346        „       2''-6'^ 


The  stars  in  the  catalogue  are  arranged  in  order  of  B.A.  (1900% 
with  their  declinations,  magnitudes,  and  measures,  supplemented, 
where  required,  with  copious  notes.  In  a  few  cases  only  have  all 
the  measures  of  a  pair  been  quoted,  a  selection  sufficient  to  show 
the  nature  of  the  pair.  Considering  the  unsatisfactory  nature  of 
many  of  the  measures,  this  is  a  wise  course  provided  the  latest 
measures  are  given.  In  a  general  way  we  beUeve  this  has  been 
done.  There  are  many  other  points,  such  as  magnitudes,  nomen- 
clature, colours,  and  personal  equation,  which  Mr.  Innes  has  brought 
forward  in  a  very  interesting  way.  The  question  of  magnitudes 
alone  must  have  been  an  enormous  piece  of  work*  Great  care  has 
been  taken  to  name  each  star  after  its  discoverer,  perhaps  too  much 
care.  For  instance  a  star  appears  as  Lalande  12,  and  at  the  end 
of  the  measures  (commencing  with  2)  we  learn  that  it  is  2  218. 
How  much  better  to  call  it  straight  away  2  218  !  'What  a  pity 
it  is  that  any  observer  ever  thought  of  personal  equation  in  con- 
nection with  double-star  work.  If  the  computer  wants  it,  let  him 
find  it ;  but  do  let  us  have  original  measures.  Here  is  the  state 
of  mind  Mr.  Innes  is  left  in  through  it : — **•  Many  astronomers  have 
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adopted  eorrectiops  to  their  observed  angles  and  distances.  Some, 
ot  least,  of  these  corrections  are  of  doubtful  utility,  but  in  tran- 
scribing the  results,  they  have  eometimst  been  ^teed  and  eometimee 
omittedJ'    The  italics  are  ours. 

At  tiie  end  of  the  Oatalogue  are  indexes  and  more  recent 
measures,  with  a  most  valuable  list  of  works  and  papers  on  double 
stars,  each  work  acoomnanied  by  concise  notes  as  to  its  contents, 
forming  a  worthy  condusion  to  an  eminently  useful,  interesting, 
and  practical  work ;  and  may  it,  as  we  believe  it  will,  give  an 
impetus  to  observers  and  investigators,  thereby,  in  some  measure, 
rewarding  Mr.  Innes  for  his  labours.  T.  Lewis. 


Variation  of  Personal  Equation  with  Stellar  Magnitude. 

Ik  comparing  the  results  of  observations  made  with  the  heliometer 
and  transit-circle  it  has  been  found  that  certain  dififerences  of 
Bight  Ascensions  are  found  to  increase  in  amount  in  order  of 
star-magnitude — ^in  other  words,  the  Right'  Ascensions  of  the 
fainter  stars  from  observations  with  the  transit-circle  are  found 
to  be  systematically  large  compared  with  the  bris^hter  stars ;  the 
fainter  the  star  the  greater  is  the  error  of  Eight  Ascension  as 
eiven  by  a  transit-circle  observation.  As  early  as  1831  certain 
discordances  in  heliometer  observations  attracted  Bessel's  attention 
to  such  a  possibility,  but  it  was  not  till  1878  that  the  question 
forced  itself  into  prominence.  During  the  favourable  opposition 
of  Mars  in  the  previous  year  Dr.  Gill  was  making  observations 
with  the  heliometer  to  determine  the  parallax  of  the  Sun,  and 
these  observations  afforded  such  clear  evidence  of  this  discordance 
that  he  appealed  to  the  authorities  of  several  observatories  who 
were  makiug  a  special  series  of  observations  of  stars  for  him  to 
investigate  the  matter. 

Consequently  investigation  of  the  subject  was  made  during  the 
ensuing  years  by  Bakhuyzen  at  Leiden,  Boss  at  Albany,  Becker 
and  Ktistner  at  Berlin,  Gill  at  the  Gape,  and  by  the  Astronomer 
Boyal  at  Greenwich.  The  method  generallv  adopted  was  to  place 
ill  front  of  the  object-gkiss  screens  of  fine  wire  gauze,  which 
partially  obscured  the  star's  light,  and  to  make  observations  of  the 
star  in  course  of  transit  over  half  the  wires  with  its  natural  or 
full  light,  and  over  the  other  half  with  its  light  artificially  reduced 
by  the  insertion  of  the  screen  before  the  objective.  The  excess 
of  the  time  of  transit  isvith  screened  object-glass  over  the  time  with 
unscreened  object-glass  divided  by  the  estimated  rt?duction  of  light 
in  terms  of  star- magnitude  constituted  the  amount  of  error  for 
one  magnitude.  The  chief  objections  to  this  method  seem  to  be 
the  difficulty  of  determining  the  absolute  value  of  the  scale  of  the 
screen  and  an  injurious  effect  that  the  interposition  of  the  screens 
might  have  on  the  star's  image  ;    and  beyond  these,  the  tadt 
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assumpiion  onade  in  the  reduction  that  the  error  is  constant  over 
the  whole  range  of  star-magnitudes.  A  few  of  the  results  given 
helow  will  show  the  possible  amount  of  variation  among  different 
observers,  and  also  give  a  criterion  of  the  general  character  of  the 
error.  The  values  for  the  Greenwich  observers  have  been  obtained 
bj  taking  the  mean  (175  magnitude)  of  the  photometric  values  of 
the  screens  given  by  the  Astronomer  Boyal  in  the  paper  on  the 
subject  (Mon.  Not.  vol.  li.  p.  455)  ;  the  sign  +  indicates  that  the 
fainter  star  is  observed  too  late. 


Obserror. 

Value  for 
one  mag. 

Obeerrer. 

Value  for 

Becker  (Berlin) 

8 

+0*0070 
+0*0140 
+0*0029 
+0*0145 

Thackeray  (Greenwich) . 

Lewis  (Greenwich)   

HoUis  (Greenwich)  

Graham  (Cambridge)  ... 

8 
+0*0265 

+0*0146 

+0*0196 

+0*0200 

Boss  (Albany)  

Kiistner  (Berlin)  

Downing  (Greenwich) ... 

In  the  'Annals  of  the  CJape  Observatory,'  vol.  vii.  pp.  416-426  and 
704-716,  Dr.  Auwers  collected  and  discussed  all  available  data 
on  this  question  with  reference  to  the  observations  of  the  stars  made 
for  Dr.  Gill  by  various  observatories  in  connection  with  his  deter- 
mination of  the  solar  paraUax  from  observations  of  the  planete 
Victoria,  Sappho,  and  Iris.  As  a  result  of  the  discussion  the 
following  taole  was  deduced,  exhibiting  the  observed  and  theoretical 
values  for  the  mean  observer  at  the  obt»ervatories  of  Berlin,  Leiden, 
Cape,  Leipzig,  Greenwich,  and  Cincinnati  for  one  magnitude : — 


Observatory. 


Berlin 

Leiden    

Cape  4(M+P)e.c 

Cape  i(M+P+C)chr. 
Cape  i(M+P)chr.  .... 

Leipzig  

Greenwich 

Cincinnati 


Variation  of  deviation  from 
Berlin  system  for  one  mag. 

Empirical 
correction. 

Iris 
series. 

Victoria 
seried. 

Sappho 
series. 

8 

O'OOOO 

—0*0007 

+0*00I2 

+  0*0135 
+0*0226 

8 
O'OOOO 

+0*0139 

+  0-022I 

+001 10 
+0-0202 
+0*0072 

8 

0*0000 
—  0*0030 

+  0*0229 
+0*0105 
+  0*0238 
+0*0162 

8 

0*0000 
—0*0007 
—0*0128 

—  0*0127 

— o*oi6i 

—  0*0087 
-0-0155 
—0*0131 

Prof.  Newcomb,  in  his  '  Catalogue  of  Fundamental  Stars  for 
1875  ^^^  1900,  reduced  to  an  Absolute  System,'  pp.  168-185,  has 
also  discussed  this  subject  at  some  length.  Prom  a  comparison  of 
various  catalogues  he  arrives  at  the  conclusion  that  there  is  no 
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well-marked  difference  between  the  general  amount  of  this  error 
for  one  magnitude  in  eye-and-ear  and  chronographic  observations, 
as  will  be  apparent  from  the  following  table  which  he  gives.  The 
+  sign  indicates  that  the  fainter  star  is  observed  too  late : — 


Obeerrer. 

Eye-and- 
ear. 

.  Observer. 

Chrono- 
graph. 

Romberg    

8 
+0*0123 

-fo*oo67 

+0*0074 

+0-0II8 
+0-0075 

Pulkova  obeerrers,  1865 . 
Kiistner  (Berlin)  

8 
+0*0124 

-fo*oo32 
+0*0087 
+0*0126 
+0*0048 

+0*0091 

Pulkova  obaervers,  1845  . 
Greenwich    obeerrers,  I 

1845-53 J 

Oape  obeenrers,  1879-86. 
Paris  obeeryer«,  1860-80. 

Greenwich    obeerTers,  \ 

1854-86 / 

Boas  (Albany)  

Washington  obeerrers,  1 
1862-65 J 

Washington  obserrers,  1 
1866-68 ] 

Mean   

+0*0091 

Mean   

+0-0085 

] 


In  the  introduction  to  the  Cape  Catalogue,  1890,  p.  xxxii. 
Dr.  Gill,  from  a  comparison  of  various  catalogues,  shows  there  is 
no  sensible  systematic  difference  depending  on  magnitude  in  the 
case  of  the  declinations,  nor,  indeed,  can  any  be  traced  in  the  case 
of  the  Bight  Ascensions ;  but  this,  as  Dr.  Gill  points  out,  is  not 
because  such  differences  do  not  exist,  but  that  in  most  catalogues 
observations  depend  on  many  observers,  and  that  in  the  main  the 
average  magnitude  personality  will  be  fairly  constant. 

Prof.  Turner,  in  Monthly  Notices,  Ix.  i,  pp.  3-12,  has  contributed 
the  latest  paper  on  this  subject,  and  rightly  concludes,  we  think, 
that  the  method  he  has  adopted,  viz.  the  use  of  photographic 
measures,  is  much  the  better  method  for  determining  this  insidious 
error.  From  a  comparison  of  the  Oxford  photographic  plates 
with  the  Cambridge  Catalogue,  1875,  ^^^  which  comparison  more 
than  600  plates  have  been  already  measured.  Prof.  Turner  has 
deduced  a  very  valuable  determination  of  this  error  from  magni- 
tudes 5*o  to  9*5.  Unfortunately,  the  stars  brighter  than  5*0  in 
the  region  under  discussion  are  not  sufficiently  numerous  to  give 
a  reliable  determination.  It  seems  as  likely  as  not  that  for  stars 
down  to  mag.  5*0  there  may  be  no  very  appreciable  variation  of 
magnitude  personality.  For  stars  from  magnitude  5*0  to  8*0 
Prof.  Turner  finds  that  this  quantity  can  be  well  reproduced  in  the 
form  of  a  correction, 

constant  —  o"'023  x  magnitude, 

and  from  8*0  magnitude,  where  the  gradient  sensibly  changes 
downwards, 

constant  ~o'-ioo  X  magnitude. 

The  observed  quantities  are  as  follows  :-* 


ft#  SmmagmmHaBKL  pfe. 


i:"5'ttv:r^ -i;  -Hrirc^  — kttlt 

i^^  ^  -ir>  .-^..^ .>  -Hxxia  — <2  Ji> 

tf^^  .^  f-j;  ,.. p^  -r<rxj3-  — <r:rn 

5'f  ^  f'J'  ••' 3^  -»-<irxiL|i  — -arja 

^'S  r^  <i^f  ^^^^- —  ^  -f-xTCtj;  — Harjfr 

<'5  ^  'I'-^J'  ^.- n-irr  -t-^rraj^  — ^^ 

J-^  ^  •;r4^ jjn    .      -Har^Ki:  — <3rSi: 

rj  *%•  r^ fc^  -Ko-c^ii  — <rT:i 

.^•<s  ^  ^'4  ^ ..  57i  -Hmca  —cn:^ 

^•'5  ^  {^•'j^ cr^d-  -Ircra^rj  — orod 

yri  ^  ^--^ aocc  — a-cjx  -Hanrj; 

y^M\d(W(V 4j^  —acdd  -insruS 

W.  G.  TurimniAT- 


CORKESPOXDKXCE. 

Peno^cd  Cmmeis  dme  im  1930. 

I  »Im^^  bare  been  obiipBd  to  we  tih^  ^Dgnlbr  nniBbw  in 
%K^  h0^m%  Up  tLi*  hnei  eoiUBiiiiicitiaB  wme  it  im6  Unt  1  am 
r^trftriMifid  (A  Uvf:  §itcrj  id  the  persoQ  who^  vboi  cSiaappouiled  bj 
*  tU^f  »kj  tA  iee^Dg  an  eelip^e.  innomitlj  acked  wlietlier  it 
^n»yi  UfA  b^  had  Of  er  a^un  neit  daj.  Tbe  last  of  tlie  pmodical 
«f«9nHUi  to  wliieb  1  referred  in  mj  letter  on  tbe  sulgect  at  tbe 
\0^t9Uiit^  fA  Ihta  rear  vaa  the  one  vhieh  was  diwovered  by 
Mr,  ymujf  at  tbe  C^pe  of  Good  Hope  on  the  26th  o£  September, 
i/^^/f  aiid  {«Med  its  perihelion  00  the  22nd  of  the  fc^owing 
Sfi^fjtnhtr,  Tbe  period  va«  found  to  be  about  6|  jears  in  length, 
utttl  i\m  eomet  dulj  retomed  in  1S93,  when  it  passed  its  peri- 
im)U/u  frti  tbe  16th  of  Jaoe.  Another  return  therefore  is  due 
H)f*mt  ib#9  pr<'«erit  time,  and  probably  we  may  hear  of  its  appear- 
Mtm  l^forf!  (fr  noon  after  the  publication  of  jour  January  number. 
Th#j  im\y  ffthnr  comet  expected  to  return  this  year  is  the  small 
ont^  <ltii<'oti;red  by  Prof.  Barnard  at  the  Lick  Observatory  on  the 
iffth  of  July,  1884,  a(>out  a  month  before  its  perihelion  passage. 
Th«  [HtrttHl  wan  determined  to  be  about  5  j  years  (566  according  to 
Mr,  ririlftyV  calculation,  published  iu  Ast.  Nock,  5kO.  2029,  vol.  ex. 
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col.  205),  but  it  escaped  observation  both  in  1889  and  1895  ;  the 
next  return  will  be  due  towards  the  end  of  1 900. 

It  should  also  be  mentioned  that  the  comet  discovered  by  Mr.  E. 
Swift  in  California,  on  the  20th  of  November,  1894,  was  found  to 
be  moving  in  an  elliptic  orbit,  with  a  period  which  Dr.  Schulhof 
{Ah,  Na^.  No.  3267,  vol.  cxixvii.  col.  37)  determined  to  be  about 
5*8  years,  so  that  a  return  would  be  due  towards  the  end  of  next 
summer.  This  is  a  very  interesting  body,  owing  to  the  circum- 
stance of  its  probable  identity  with  De  Vico*s  of  1844,  and  with 
La  Hire's  of  1678.  Dr.  Schulhof  thinks  it  probable  that  the  object 
seen  once  by  Goldschmidt  at  Paris,  on  the  i6th  of  May,  1855, 
was  really  the  same,  and  adds : — *'  Sa  distance  p^rihelie  est  devenue 
depuis  1855  sensiblement  plus  grande  quauparavant,  et  elle  aug- 
mentera  encore  notablement  en  1897,  ^poque  k  laquelle  la  comete 
sera  plus  voisine  de  Jupiter  qu'en  1885.  Cette  circonstance  rendra 
fort  difficile  la  decouverte  de  la  comete  k  son  prochain  retour.**  It 
would  seem  that,  like  Holmes's  comet,  it  is  subject  to  fluctuations 
of  brightness,  and  that  one  of  these  caused  its  comparative 
brilliancy  and  visibility  to  the  naked  eye  in  1 844. 

Yours  faithfully, 

Blai^eath,  1899,  Dec.  4.  W.  T.  IsnsTS. 


NOTES. 

Comet  Notes. — Herr  Winther  gives  in  Ast.  Nach.  3605  the 
following  formul®  for  the  corrections  required  by  his  ephemeris 
of  Giacobini's  Comet  (1899  e) : — 

Corr.  in  E.A +2"     -fo'-i2     C<-Nov.  10) 

Corr.  in  DecL    ....     +o''4  -f  o'-o23  (<— Nov.  10) 

The  comet  is  probably  now  beyond  the  reach  of  any  telescope, 
but  we  give  an  ephemeris  for  the  beginning  of  January,  with  the 
above  corrections  applied  (for  Berlin  midnight) : — 


E.A.  N.Deo, 

h    m      s  o      , 

Jan.  3 19    3  59  22  z^ 

7 19  II   19  23  56 


R.A.  N.Deo. 

Jan.  II....    19  18  44      25  19 
15.. . .    19  26  13       26  42 


Prof.  Barnard  observed  Holmes*  Comet  (1899  II.)  on  Oct.  30 
and  Nov.  4;  the  correction  required  by  the  ephemeris  deduced 
from  Zwiers'  corrected  elements  was  -»-o"77  in  E.A.,  •f8"*8  in 
DecL  (Ast.  Nach.  3604).  The  comet  is  probably  now  too  faint 
for  further  observation. 

Ast.  Kaob.  3605  contains  an  article  by  Dr.  E.  Stromgren  on 
ihe  cosinogony  of  comets.  He  quotes  Herr  Thraen's  researches 
<m  the  Cmnet  1886  II.,  which  had  a  decidedly  hyperbolic  orbit 
while  in  the  neighbourhood  of  the  Sun,  but  which  Thraen  showsd 
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had  been  moving  in  a  parabola  four  years  before,  and  earlier  still 
in  an  ellipse.  He  gives  reasons  for  supposing:  that  a  similar  result 
would  be  obtained  if  the  planetary  perturbations  for  a  long  period 
were  computed  for  other  comets  for  which  hyperbolic  orbits  hare 
been  deduced.  Hence  he  considers  it  probable  that  no  comets 
have  hyperbolic  orbits  before  entering  the  planetary  system,  and 
that  comets  belong  originally  to  our  own  system,  and  do  not,  as  a 
rule,  approach  it  from  other  systems.  He  points  oat  that  the 
planets  can  influence  cometary  orbits  in  two  ways,  vis.:  (i)  by 
their  direct  action  ;  (2)  by  their  action  on  the  Sun.  Some  com- 
puters appear  to  have  overlooked  the  latter  point.  Jupiter  and 
Saturn  may  sensibly  affect  a  comet's  orbit  in  this  manner,  even 
when  the  comet  does  not  approach  them  at  all  closely. 

Mr.  Frederick  H.  Scares  has  investigated  in  Ast.  Nach.  3606-7 
the  definitive  orbit  of  Comet  1894  IV.  (E.  Swift),  whose  identitv 
with  De  Vico*8  Comet  is  probable.  The  comet  was  discovered  on 
1894  Nov.  20,  and  observed  till  1895  Jan.  29.  The  following  are 
the  final  elements  after  applying  planetary  perturbations  : — 

;  Osculation  1894  Dec.  lo-o  Berlin  M.T. 

8°  22'  58''-2   ±4*-2 
345    23    II  -I   ±  4-4' 
48    48    23  '4  ±27  7  y  1900*0 

2    57    55*8  ±   I  '4, 
34    51    37  '3   ±   7  'I 
/I    6o5"'9999  ±o**o665 

Mr.  Scares  proposes  to  re-examine  the  question  of  the  identity 
of  this  comet  with  that  of  De  Yico,  taking  the  above  definitive 
elements  as  his  starting-point. 

Ast.  Nach.  3607  also  contains  some  observations  of  Tuttle*8 
Comet,  1899  in.,  made  at  the  Cape  Observatory  by  Mr.  Innes. 
The  followiug  are  some  of  the  observed  positions  : — 


Epoch  1894  Dec. 

M 

7     

8 

i     


G.M.T. 

Appt  B.A. 

Appt.  a  Deo. 

d  h  m   8 

h  m   B 

0     4     K 

1899  June  26  5  24  17*5 

7  59  30*21 

17  3  8-8 

July  I  5  16  44-4 

8  17  55-64 

19  25  31-8 

2  5  25  217.... 

8  21  40-86 

19  52  4S'S 

6  5  16  i4'2 

8  z^   35-i8 

10  5  25  52-9---- 

8  51  41-28 

The  comet'  was  exceedingly  faint  and  the  observations  are  not 
considered  good.  On  several  days  the  only  possible  way  of 
observing  it  was  by  using  the  field  of  the  eyepiece  as  a  ring- 
micrometer. 

'  Bulletin  Astronomique '  for  November  contains  a  discussion 
of  the  orbit  of  Finlay's  Periodic  Comet  for  the  three  returns  1886, 
1893,  1899,  by  M.  L.  Schulhof.  The  following  are  the  elements 
for  1899 : — 
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Epoch  1899  Oct.  1 6*0  Paris  M.T. 

M 341°  24'     7* 

w 315     40    50   1 

8      52    23      7   1 1899-0. 

»    3      2    54  J 

^   46    19    22 

/« 54i"-235 


There  is,  unfortunately,  no  hope  of  seeing  the  comet  at  this 
return,  as  it  is  very  unfavourably  placed.  But  at  the  next  return, 
in  August  1906,  it  will  be  only  some  i8  millions  of  miles  from  the 
Earth,  and  should  be  conspicuous.  Aft^r  that  it  will  make  a  close 
approach  to  Jupiter,  and  the  orbit  will  be  considerably  modified. 

The  same  publication  contains  an  interesting  article  by  M.  L. 
Picart  on  a  method  of  deducing  a  parabolic  orbit  from  three 
observations  of  a  comet  without  any  previous  assumption  as  to  its 
distance  being  required. 

There  is  in  the  same  publication  a  list  of  all  the  principal  works 
dealing  with  the  computation  of  orbits  from  Newton  to  the 
present  day.  A.  C.  D.  C. 

MiNOB  PiJLNET  Notes. — The  new  planet  EX,  discovered  by 
Mr.  Ck}ddington  on  Oct.  2,  appears  to  belong  to  that  group  whose 
period  is  approximately  one-half  of  Jupiter's. 

Another  new  planet,  EY,  of  the  loth  magnitude,  was  discovered 
by  M.  Charlois  at  ^ice  on  Dec.  4. 

The  orbit  of  the  new  planet  EE  shows  some  resemblance  to 
those  of  the  lost  planets  (99)  Dike  and  (155)  Scylla.  Identity 
with  one  or  other  of  them  is  not  impossible. 

Another  planet,  EZ,  was  discovered  by  Mr.  Coddington  at  the 
Lick  Observatory  in  October,  but  this  is  considered  to  be  almost 
certainly  identical  with  planet  (415),  which  was  recently  sought 
for  by  Palisa  without  success.  A.  C.  D.  C. 

Obituaby. — Nathawhl  E.  Gbsbk.  The  subject  of  this  note, 
whose  death  was  briefly  announced  in  our  last  number,  was  born 
at  Bristol  on  August  21,  1823,  the  third  son  of  Benjamin  and 
H.  Green  of  that  city.  At  the  age  of  17  he  began  to  earn  his 
living  in  a  merchant's  office  in  Liverpool,  but  finding  this  life  not 
to  his  taste,  and  having  a  love  for  drawing,  he  came  to  London  in 
1844,  and  entered  as  a  student  at  the  Eoyal  Academy.  He 
married  in  1847,  and  about  a  year  after  marriage  settled  down  in 
St.  John's  Wood,  where  he  lived  for  49  years.  Besides  painting 
in  oil  and  water-colours,  he  pursued  the  profession  of  an  art 
teacher,  and  had  the   honour  of  numbering  Her  Majesty,  the 
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Princess  of  Wales,  and  other  members  of  the  Sojal  Eamilj  among 
his  pupils. 

His  astronomical  work,  which  may  be  said  to  have  begun  in 
1859,  consisted  chiefly  in  making  drawings  of  celestial  objects. 
His  drawings  of  Mars,  made  at  Madeira  during,  the  opposition  of 
1877,  are  considered  by  many  the  most  trustworthy  pictorial 
descriptions  of  the  planet  ever  made.  Twelve  of  his  forty-one 
sketches  were  reproduced  in  the  Memoirs  B.  A.  8.  vol.  xliv. 
Another  important  contribution  to  astronomy  by  Mr.  Green  is 
his  memoir  on  Jupiter  (Mem.  R.  A.  S.  vol.  xlix.),  which  gives 
results  of  his  observations  of  the  planet  from  1859  to  1887,  and 
deals  with  the  general  changes  on  the  planet  in  these  years.  The 
memoir  is  illustrated  by  a  series  of  beautiful  drawings.  His  studies 
of  Mars  at  the  opposition  of  1886  were  not  published,  but  his 
sketches  are  preserved  in  the  rooms  of  the  Boyal  Astronomical 
Society. 

Mr.  Green  was  elected  a  Fellow  of  the  Eoyal  Astronomical 
Society  in  February  1875,  *°d  served  on  the  Council  for  the  year 
18^8-89.  He  was  President  of  the  British  Astronomical  Asso- 
ciation from  1896  October  to  1898  October.  Of  late  years  he  has 
not  been  seen  much  at  the  meetings  of  the  Society,  as,  partly  for 
the  benefit  of  the  health  of  Mrs.  Green,  and  also  for  the  purposes 
of  his  art,  he  has  spent  his  winters  at  Cannes. 

Not  long  before  his  death  Mr.  Green  left  St.  John's  Wood  to 
live  at  St.  Albans,  where  he  died,  after  a  short  illness,  on  1899 
November  10,  at  the  age  of  76,  leaving  a  widow  and  several 
children. 

Wb  are  informed  of  the  death  of  Mr.  Henry  James  Carpenter*, 
who  was  a  member  of  the  junior  staff  at  Greenwich  about  thirty 
years  ago.  Mr.  Carpenter  left  Greenwich  in  1874  ^^  ^^  up  ^he 
position  of  Assistant  at  the  Durham  University,  which  he  held 
until  a  few  years  ago.  His  son  now  occupies  the  post  at  Durham. 
Mr.  Carpenter  died  on  Christmas  Eve,  1899,  aged  49. 


Thb  Zebo  MERiDiAiir  FOB  TJkivbbsal  Timb. — The  claims  of 
Jerusalem  to  be  adopted  as  the  prime  meridian  of  the  world  have 
lately  been  revived  by  M.  Tondini  de  Quarenghi,  an  old  advocate 
of  this  point.  His  chief  objection  to  Greenwich  seems  to  be  that 
the  climate  is  there  so  bad  that  star-observations  are  impossible 
there  on  a  large  number  of  nights  in  the  year.  We  are  bound  to 
say  that  we  have  never  yet  felt  this  to  be  a  sufficient  reason  for 
making  such  a  radical  change  as  is  suggested. 


SpiTBioirs  Daylight  OfiSBBTATioirB  op  thb  Leonids.— Curious 
instances  of  the  effect  of  the  imagination  on  the  senses  have  iieen 

*  Mr.  H.  J.  Carpenter  was  no  relation  to  Mr.  James  Carpenter,  who  died  in 
October  la«t. 
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related  in  Nature  (Dec  7)  and  in  other  places.  A  jouns  ladj  in 
Wiltshire,  beting  oat  of  a  window  in  the  afternoon  of  Not.  15, 
thought  she  saw  the  air  full  of  small  bodies,  which  she  supposed 
to  be  the  Leonid  Meteors,  and  on  mentioning  this  to  three  other 
members  of  the  household,  these  persons  also  convinced  them- 
selyes  that  they  were  looking  at  a  meteor-shower.  Another  cor- 
respondent in  Essex  made  a  similar  statement,  as  did  also  a  ladj 
of  Liverpool,  who  wrote  to  a  local  paper.  Mr.  Denning,  writing 
in  NcUure  of  Deo.  14,  says  he  has  not  the  slightest  doubt  but  that 
these  observations  were  quite  imaginary.  8uch  effects  can  be 
easily  produced  by  bending  the  neck  and  gaaing  intently  at  a 
bright  sky.  In  two  of  the  oases  mentioned,  the  objects,  if  they 
were  such,  could  not  possibly  have  been  Leonids,  as  the  radiant- 
point  was  below  the  horizon  at  the  time  of  the  supposed  ob- 
servations. 


Thb  BKonririNa  of  thb  Gvntubt. — ^The  Berlin  correspondent 
of  the  Standard  writes  that  the  Federal  Council  has  decided  that 
the  new  century  is  to  begin  throughout  Germany  on  1900 
January  i,  and  that  the  event  is  to  be  celebrated  by  special 
ceremonies.  Since,  however,  there  are  in  Germany  many  persons, 
as  in  other  countries,  who  hold  that  the  century  does  not  begin 
till  1 90 1  January  i,  the  paper  war  on  the  question  is  being 
vigorously  revived.  It  is  announced  also  that  in  Sweden  the  year 
1900  is  to  be  considered  as  belonging  to  the  tweentieth  century. 


Thb  LuiTAB  Egltfsb  of  Deobioeb  16.  —  The  almost  total 
eclipse  of  the  Moon  was  observed  under  favourable  conditions  at 
Greenwich.  As  to  the  colour  of  the  eclipsed  Moon,  the  phe- 
nomenon may  be  considered  normal,  for  at  greatest  phase  the 
part  of  the  disk  in  the  shadow  appeared  of  a  duU  copper,  darkest 
and  inclining  to  red  in  the  centre.  The  unobscured  part  at  this 
period  appeared  unusually  brilliant,  and  larger  than  vi^as  to  be 
expected  from  the  computed  magnitude,  which  was  given  in  the 
*  Nautical  Almanac '  as  0*005  of  the  whole  diameter.  These 
effects  were  no  doubt  due  to  contrast  and  irradiation.  At  earlier 
and  later  stages  of  the  phenomenon  the  part  of  the  disk  in  the 
shadow  appeared  darker  than  it  did  at  greatest  phase ;  in  fact  from 
a  black  or  dark  ^rey  just  after  first  contact,  it  passed  through 
▼srious  shades,  being  at  one  time  almost  dark  red,  until  it  reached 
the  dark  orange  or  copper  of  greatest  phase,  after  which  the 
colours  recurred  in  reverse  order.  At  Greenwich  four  telescopes 
were  employed  for  observations  of  occultations  of  faint  stars 
during  the  eclipse.  Observations  of  19  of  the  phenomena  given 
in  the  list  in  the  Companion  and  some  others  were  obtained,  most 
of  them  by  two  or  more  observers,  making  74  observations  in  all. 
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Ebsatum. — Mr.  Lynn  asks  to  call  attention  to  the  following 
in  his  letter  of  1899  Nov.  i,  published  in  our  December  number : — 
Page  441,  line  14, /or  ** much"  read  "not." 

Ebrata  in  the  Companion^  1900. — We  regret  that  by  inadvert- 
ence the  epochs  of  Minima  for  Variable  Stars  are  given  in  Green- 
wich Civil  Time.  To  make  these  continuous  with  the  year  1899, 
12^"  must  be  subtracted  from  the  times  given.  In  the  Table  of 
Magnetic  Elements  on  p.  28,  last  line, /or  67°  40'  read  67°  10'. 

Prof,  H.  H.  Tubnee  will  give  three  lectures  on  "  Modem 
Astronomy  "  at  the  Royal  Institution  before  Easter. 

The  next  Meeting  of  the  Royal  Astronomical  Society  will  be  on 
Friday,  January  12  ;  of  the  British  Astronomical  A?80ciation  on 
January  31. 

From  an  Oxford  Note-Book. 

The  Royal  Society  dines  on  St.  Andrew's  Day.  There  is  a 
preliminary  meeting  to  hear  the  President's  Address,  and  to 
present  medals  to  those  whom  the  Society  delights  to  honour ;  but 
the  real  event  of  the  day  is  the  dinner  in  the  evening  at  the 
Whitehall  Rooms  of  the  Hotel  Metropole,  when  distinguished 
visitors  are  present  and  there  are  speeches.  It  has  been  remarked 
in  previous  years  that  the  Time^  report  of  these  speeches  seems  to 
be  drawn  up  with  a  view  to  the  exclusion  of  anything  interesting 
that  may  have  been  said,  and  the  present  year  was  no  exception 
to  the  rule.  There  was  a  veil  of  gentle  dullness  over  the  whole 
proceedings,  possibly  due  to  untoward  events  in  South  Africa ; 
but  Lord  Rayleigh  told  an  excellent  story  which  was  apparently 
considered  unfit  for  publication.  He  replied  to  the  toast  of  the 
Medallists,  having  himself  received  the  highest  honour  the  Society 
can  bestow,  and  after  most  gracefully  doing  justice  to  his  brother 
Medallists,  modestly  remarked  that  his  own  interest  in  science 
had  at  any  rate  begun  very  early,  for  at  the  age  of  five  he  had 
bothered  his  nurse  to  tell  him  why  two  locomotives  were  ever  put 
on  to  the  same  train.  *'  I  argued  in  this  way,"  he  said.  "Of  the 
two,  one  must  be  faster  than  the  other,  and  that  being  the  case, 
what  was  the  good  of  the  slower  one  ?  "  The  Chinese  Ambassador 
also  made  an  exceUent  speech  in  English,  and  this  is  a  specimen  of 
what  the  Times  said  he  said :  "  No  one  could  predict  the  new 
gifts  which  the  Royal  Society  would  confer  on  the  human  kind." 
What  he  actually  said  was  (and  the  beautiful  quaintness  of  it  is 
worth  keeping  intact) :  "  With  regard  to  the  new  gifts  which  this 
great  Society  is  going  to  confer  on  human  kind  at  large,  nobody 
could  predict." 


CoNOBHKorG  the  ten-day  Ephemerides  of  stars  in  various  Nautical 
Almanacs,  has  it  ever  occurred  to  anyone  to  use  second  differences 
in  the  interpolations?  This  point  cnme  up  for  examination 
recently,  and  I  was  surprised  to  find  that  the  use  of  first  differences 
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only,  which  seems  to  be  assumed  as  the  proper  course  in  the 
*'  Explanations  "  to  the  Nautical  Almanacs,  is  practically  equivalent 
to  a  diminution  of  the  Constant  of  Aberration  by  o"'05.  This 
throws  a  curious  side-light  on  the  decisions  of  the  Paris  Con-, 
ference  of  1896.  After  a  good  deal  of  discussion  the  Constant  of 
Aberration  was  altered  from  2o"-445  to  2o"*47o;  and  yet  no  one 
seemed  to  be  aware  that  the  usual  practice  of  computers  is  equiva- 
lent to  the  use  of  a  constant  less  than  2o"*4o.  If  anyone  likes  to 
verify  the  fact  he  can  do  so  by  various  methods,  of  which  the 
following  is  one : — Take  the  R.A.'s  of  any  star  as  given  in  the 
ten-day  ephemerides  and  interpolate  in  the  ordinary  way  for  the 
second  day,  getting  a  new  series  of  ten-day  values ;  repeat  this 
process  five  times,  which  should  bring  back  the  original  numbers 
if  the  process  is  exact ;  if,  on  the  other  hand,  the  process  is  faulty, 
we  shall  get  in  the  five  operations  five  times  the  error  of  one 
operation.  This  error  will  be  found  to  be  o'-o2  (equatorial)  where 
aberration  has  its  maximum  effect,  so  that  in  each  operation  we 
make  an  error  of  o'*oo4  or  o"-o6  (approximately). 


Of  course  the  error  considered  in  the  preceding  paragraph  is  a 
small  one,  but  it  is  larger  than  many  quantities  which  have  been  very 
seriously  discussed.  It  can  be  avoided  either  by  the  use  of  second 
differences  in  the  interpolations  or  by  the  use  of  an  increased 
constant  of  aberration  in  the  ten-day  ephemerides.  If  these  are 
calcukted  with  a  constant  increased  (for  this  purpose  only)  by 
o"'05,  then  the  use  of  them  with  simple  interpolation  will  be 
equivalent  to  the  use  of  the  non-augmented  constant  on  the 
averafi:e — t.  e,  those  who  prepare  the  ephemerides  could  in  this  way 
save  those  who  use  them  the  trouble  of  using  second  differences. 
This  would  mean  that  if  2o"'47  is  adopted  as  the  true  constant 
of  aberration,  then  20"* 5  2  should  be  used  in  forming  the  ten-day 
ephemerides.  At  first  sight  the  device  seems  arbitrary  and  mis- 
leading, but  I  suggest  it  for  consideration.  I  don't  think  it  is  a 
bod  plan  on  examination. 

While  on  the  subject  of  avoiding  small  errors  by  conventions, 
I  should  like  to  mention  a  suggestion  made  by  Mr.  W.  E.  Cooke, 
Director  of  the  Perth  Observatory  (W.  Australia),  with  regard  to 
raising  figures.  The  usual  practice  is  to  "  raise  "  the  figure  5  and 
all  above  it;  thus  -035  is  written  0*4  when  two  figures  are 
retaim^l,  and  '045  is  written  '05.  This  involves,  as  is  well  known, 
a  small  systematic  error.  The  mean  of  the  twenty  quantities 
•030,  '031,  '032,  &c  .  .  .  "048,  '049,  is  '0395;  but  the  mean  of 
their  "raised'*  representatives,  viz.  live  times  '03,  ten  times  '04, 
and  five  times  '05,  is  '0400,  which  exceeds  the  accurate  result 
by  '0005.  Now  Mr.  Cooke  suggests  that  we  should  not  raise  all 
the  fives,  but  only  half  of  them,  which  would  give  the  correct 
result,  aud  his  rule  is  **  always  make  the  last  digit  evenj*    Thus, 
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•035=3*04,  and  '045=8*04.  It  would  do  equally  well,  of  course,  to 
make  the  last  di^t  always  odd ;  but  there  is  no  reason  to  alter  hia 
definite  proposal,  which  seems  a  sound  one. 


A  FINE  volume  recently  published  by  Dr.  L.  de  Ball,  Director 
of  the  von  KufFner  Observatory  at  Vienna,  contains,  amonc;^  other 
excellent  work,  two  papers  by  Dr.  Scliwaraschild  on  photc^raphic 
star-magnitudes.  He  adopts  the  plan  (which  has  been  for  some 
y(*ars  tried  independently  at  the  Harvard  Observatory:  I  am 
flattered  to  find  that  this  fact  first  became  known  to  Dr.  Schwarz- 
Hchild  through  the  medium  of  these  not<;s  in  1896)  of  taking  stars 
connderahly  out  of  focng,  and  eatimatins;  the  blackness  of  the  discs. 
His  work  seems  good,  but,  to  tell  the  honest  truth,  1  have  no^  liad 
time  to  read  his  papers  completely;  may  1  add  that  they  run  to 
something  like  100,000  words — (lerman  words — plus  40  huge 
pages  of  tabular  matter  ?  The  letterpress  alone  is  a  good  deal 
longer  than  Prof.  Darwin's  recent  book  on  Tides,  and  not  much 
shorter  than  Miss  Gierke's  *  History  of  Astronomy,'  and  these  are 
in  English.  1  have  looked  with  some  anxiety  for  a  summary  of 
the  memoirs,  but  without  success.  Having  made  this  confession 
in  the  first  instance,  if  I  say  that  the  author's  treatment  of  simple 
facts  seems  rather  ponderoiis — he  briuiifs  a  heavy  battery  of  inte- 
gration and  formulae  to  bear  on  one  or  two  elementary  principles 
— I  leave  it  open  for  him  to  reply  that  this  is  the  shallow  criticism 
of  one  who  has  not  read  his  papers. 


ALTHOUGn  the  TiConids  were  given  up  as  a  bad  job  some  weeks 
afljo,  there  are  still  sporadic  stories  concerning  them.  One  was 
sent  me  with  a  definite  request  for  ''  polishing  up,"  but  1  find 
myself  unable  to  add  any  embellishments  and  prefer  to  repeat  it 
verbatim  : — 

A  lady,. on  Noreniber  15  last,  went  into  a  sorond-rate  jjrocery  at  Rathmineii. 
near  Dublin,  and  while  the  shopman  was  tying  up  a  parcel  of  tiugar,  remarked 
that  Bhe  hoped  the  night  would  be  fine  fur  the  expect^  meteors.  Afler 
cogitation  he  replied,  **  It  is  my  belief,  ma'am,  that  the  public  will  be  ver>'  hard 
to  pleaBe  in  the  matter  of  the.^  shooting-stars  "  ;  and  on  being  aaked  tlie  reason 
for  tliis  possible  fastidiousness,  he  explained,  "  Well !  you  see,  ma'am,  the  fire- 
works now  are  so  grand." 

Another  correspondent,  from  the  north  oP  England  as  in  last 
month's  notes,  sends  the  following  advertisement : — 

IjOst,  Stolen,  or  STn.\.YKD, 

A  family  of  Leonids,  who  left  home  in  1S66,  iind  havn  not  since  been 
heard  of.  They  were  expected  to  rel.urn  to  the  Earth  during  the  psist  week, 
hut  no  trace  of  them  has  been  found,  and  the  worst  fours  are  entertained. 
Anyone  having  information  as  to  their  whereabouts  i^  requeitt4M]  to  cooi- 
municate  at  once  with  the  Astronomer  Royal,  whose  anxiety  is  almost  more 
than  he  can  bear. 


inary   Ipothromatic    Tele«f:<ype    ('»l>iect-glatt84»,  free    ivom 
stenGdiirif  tpectrutu,  |  ,j^  : 

|Triple    Photo-Viiixisjl     (  irt9    irom    •econdary 
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MBBTIXG  OF  THE  ROYAL  ASTttOXOMICAL  SOCICTY. 

Friday,  1900  January  12. 

Prof.  G.  II.  Daewix,  LL.D.,  F.R.S.,  Prenvlmt,  in  the  Chair. 

Secretaries'.  II.  F.  Newall,  M.A.,  and  F.  AV.  Dysox,  M.A. 

The  Minates  of  the  previous  Meeting  were  read  and  confirmed. 

Mr,  Dyson.      66  prestMits   have  been  received  since  the  last 
Meeting.     First,  Dr.  Aoibronn  lias  presented  to  the  Society  a  copy 
of  bis  valuable  work  on  astronomical  instruments,  which  consists 
of  two  large  volumes,  and  is  probably  the  standard  treatise  on  the 
subject.     Another  present  received  will  be  of  great  interest  to 
many  Fellows,  the  second  volume  of  Dr.  Roberts's  *  Photographs 
of  Stars,  Star  Clusters,  and  Nebula? ' ;  this  was  only  received  to-day. 
The  Paris  Observatory  has  also  sent  1 9  charts,  each  being  an  en- 
graved enlargement  of  a  chart-plate  of  the  Astrographic  Chart ; 
one  of  these  has  been  put  on  a  board  by  Mr.  Wesley  to  show 
Fellows  the  nature  of  the  reproductions.     The  original  plates  are 
enlarged  about  twice   linear.      We  have  also  received  from  M. 
Bischoffsheim  the  first  volume  of  the  ^Annals  of  the  Nice  Obser- 
vatory,' and  from  the  American  Nautical  Almanac  Office  a  copy  of. 
Newcomb's  '  Tables  of  Uranus  and  Neptune.'     Mr.  W.  E.  Wilson 
has  sent  us  a  photograph  of  the  nebula  in  Cygnus  II.  V.  14. 
A  vote  of  thanks  was  accorded  to  the  Donors. 
Mr.  S.  A.  iiannder  (reading  a  paper  on  the  Determination  of 
Seleuographic  Positions  and  the  Measurement  of  Lunar  Photo- 
graphs).    My  object  is  to  call  attention  to  the  uncertainty  in  our 
knowledge  of  the  positions  of  lunar  formations,  and  to  suggent 
methods  for  lindinji;  them  more  accurately.     »Some  160  points  only 
have  been  found  by  methods  having  any  |)retensions  to  accuracy, 
chiefly  by  the  labours  of  Lohrmann,  Mtidler,  and  Neison,  and  these 
have  all  been  measured  from  the-  limb.     Madler  estimated  that  a 
VOL.  xxiii.  u 


74  Proceedings  at  Meeting  of  [No.  289. 

Bingle  determination  of  this  kind  might  be  in  error  by  8%  and  less 
than  half  the  number  have  been  measured  as  often  as  ten  times. 
It  is  well  known,  too,  that  measures  from  the  limb  are  subject  to 
a  personal  equation  not  included  in  Miidler's  estimate.  The  reason 
why  so  few  have  taken  up  the  work  is  probably  the  tedious  nature 
of  the  computations  necessitated  by  the  Moon's  librations,  but 
Professor  Turner  has  shown  that  these  may  be  much  simplified  by 
the  use  of  rectangular  co-ordinates.  Greater  accuracy  may  be 
secured  by  measuring  from  some  known  point  instead  of  from  the 
limb ;  and  Franz's  determination  of  the  selenographic  position  of 
Mosting  A  gives  a  suitable  origin.  From  a  short  series  of  such 
measures  of  distances  ranging  from  loo"  to  400",  I  find  that  the 
probable  error  of  a  mean  position,  found  from  about  three-quarters 
of  an  hour's  work  at  the  telescope,  is  about  one-sixth  of  a  second, 
this  error  being  determined  from  the  observations  themselves.  The 
actual  error  will  often  be  larger  than  this,  but  it  indicates  a 
different  order  of  accuracy  from  that  obtained  by  measures  from 
the  limb. 

I  have  also  measured  some  of  M.  Loewy's  exquisite  photographs, 
which,  at  Professor  Turner's  request,  he  \^-a8  kind  enough  to  send 
expressly  for  the  purpose.  Positive  copies  on  glass,  with  rdseaux, 
were  prepared  directly  from  the  original  negatives  by  Mr.  Bellamy,an(l 
the  measures  were  made  with  one  of  the  astrographic  micrometers 
belonging  to  the  Oxford  University  Observatory.  A  reduction  of 
one  of  these  plates  by  a  method  analogous  to  that  devised  by  Pro- 
fessor Turner  for  the  astrographic-chart  plates  showed  that  no  set 
of  constants  could  be  found  which  would  connect  the  measures 
with  the  accepted  positions  of  36  "  points  of  the  first  order,"  with 
any  reasonable  degree  of  accuracy,  and  that  the  cause  of  the  error 
was  not  in  the  photographic  measures.  These  accepted  positions 
were  therefore  rejected  altogether  and  the  plate-constants  found 
by  computation.  The  chief  difficulty  was  to  determine  the 
orientation  of  the  plates  ;  this  was  finally  overcome  by  a  com- 
parison of  two,  taken  under  different  librations  and  opposite 
illuminations,  but  showing  a  common  zone  in  the  neighbourhood 
of  the  first  meridian.  Expressions  were  formed  giving  the  seleno- 
graphic co-ordinates  of  a  point  in  terms  of  its  reseau  co-ordinates 
a  id  of  the  unknown  orientation.  Equations  for  finding  the 
o.nentations  were  then  made  by  equating  these  expressions  as 
obtained  from  one  plate  with  those  for  the  same  points  obtained 
f  rem  the  other  plate.  84  equations  were  made  connecting  the 
co-ordinates  of  42  points,  and  the  solution  effected  by  least  squares. 
It  was  then  found  that  67  out  of  the  84  co-ordinates  given  by  one 
plate  differed  by  less  than  half  a  second  from  those  given  by  the 
other.  Some  of  the  positions  found  differed  by  as  much  as  15" 
from  those  given  by  previous  observers,  but  a  comparison  with  the 
positions  of  seven  points  measured  at  the  telescope,  as  previously 
described,  showed  only  two  divergencies  which  approached   1". 
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The  method,  therefore,  is  one  oE  great  promise,  and  with  further 
precautions  I  hope  that  still  greater  accuracy  may  be  obtained. 

Amongst  the  uses  to  which  these  measures  may  be  put  I  would 
inclode  the  preparation  of  such  a  map  of  the  Moon  as  was  pro> 
posed  more  than  30  years  ago  by  the  Lunar  Committee  of  the 
British  Association,  hut  such  as  has  never  yet  been  made,  although 
it  would  seem  to  offer  almost  the  only  hope  of  settling  the  question 
of  perceptible  change  on  the  lunar  surface.  Dr.  Weinek  has 
shown  that  the  height  of  a  lunar  mountain  cm  be  found  with  far 
greater  accuracy  when  the  altitude  of  the  Sun  can  be  computed 
than  when  it  has  to  be  fouud  by  measures  from  the  terminator,  but 
this  is  possible  only  when  the  position  of  the  mountain  is  known 
with  some  approach  to  accuracy.  And,  lastly,  the  accuracy  with 
which  the^  photographs  can  now  be  measured  suggests  that  they 
may  be  available  for  yet  another  investigation  of  the  Moon's 
physical  libration,  though  that  is  hardly  a  problem  for  an  amateur. 

The  President  called  upon  Prof.  Turner  to  say  something  on  this 
subject. 

firof.  Turner,  I  do  not  know  that  I  have  much  to  say  beyond 
expressing  the  great  pleasure  with  which  I  have  heard  Mr. 
8aunder's  paper.  I  should  briefly  sum  up  the  situation,  I  think, 
by  saying  that  he  seems  to  me  to  have  found  a  regular  mine  of 
wealth.  I  had  not  the  least  idea  that  lunar  topography  was  in 
such  a  backward  state  as  it  apparently  is,  and  I  trust  I  shall  not 
be  too  sanguine  in  saying  that  it  would  seem  easy  to  put  it  righr. 
Mr.  Saunder  really  seems  tKj  have  got  hold  of  a  way  to  get  some 
accurate  places  on  the  Moon,  and  I  must  congratulate  him  upon 
having  been  able  to  do  this  in  the  intervals  of  his  hard  work  as  a 
schoolmaster.  I  am  glad  to  hear  him  speak  so  well  of  the  micro- 
meter. He  has  found  a  new  virtue  in  the  scale  of  the  astrographic 
micrometer,  and  I  should  like  to  say  that  the  precise  form  of 
scale  which  he  has  uiied  was  not  proposed  by  me,  but  by  the 
Astronomer  Royal. 

The  President,  Can  Mr.  Saunder  tell  us  unth  what  degree  of 
accuracy  the  ephemerides  of  the  libration  are  now  computed?  1 
think  there  is  an  epheuieris  in  the  Nautiad  Almanac  which  gives 
the  libration. 

J/r.  Saunder.  Particulars  are  given  from  which  the  optical 
librations  may  be  determined,  but  the  only  place  from  which  the 
physical  libration  can  be  obtaified  is  the  Berliner  Jahrbuch,  The 
only  other  epheraeris  is  that  published  by  Mr.  Crommelin  in  the 
Monthly  Notices ;  in  this  both  the  optical  and  physical  librations 
are  included. 

Tlie  President,  You  mean  the  libration  due  to  the  unequal 
motion  in  the  orbit  and  to  the  motion  in  declination,  the  other 
part  being  due  to  the  a<*tual  oscillation  of  the  Moon. 

Mr.  Saiiwler.     The  real  oscillation  of  the  Moon. 

Mr.  Crornmelin.    Theaccuracv  of  Mr.  Saunder*8  method  sugg'^sts 
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that  it  might  be  worth  while  to  carry  the  Jibration  ephemerides  to 
another  decimal  place.  They  are  given  to  a  selendgraphic  degree. 
But  perhaps  it  would  be  as  well  to  go  to  three  decimal  figures 
instead  of  two.  If  the  figures  were  given  to  three  places  it  would 
certainly  be  necessary  to  use  second  or  even  third  differences. 
Possibly  it  will  be  as  well  in  future  to  give  another  figure.  I 
shall  be  glad  to  hear  what  Mr.  Saunder  thinks. 

The  President,  Does  not  the  estimated  position  of  the  centre  of 
a  crater  vary  with  difference  of  illuuiination  ?  K  the  crater  is  illu- 
niiuated  from  the  right  or  left  it  would  seem  that  there  is  danger 
of  n  sort  of  systematic  error  in  that  case. 

Mr,  Saunder.  It  is  difficult  to  determine,  but  that  is  where  the 
advantage  of  the  Astronomer  lioyaPs  scale  comes  in.  With 
regard  to  what  Mr.  Crommelin  shvs,  it  is  the  beauty  of  the 
method  of  measuring  from  a  Hxed  point  that  the  librations  need 
not  be  known  with  great  accuracy.  The  value  of  the  libration  1 
use  is  accurate  to  o-i  of  a  degree,  but  not  to  o^'oi  I  think. 

Mr,  Bambaut.  If  a  crater  is  elliptical,  which  point  of  it  do  you 
measure  ? 

Mr,  Saunder.  There  is  a  difficulty  in  estimating  the  centre 
when  the  crater  is  not  circular  or  not  near  the  centre,  but  1  ho|)e 
my  measures  show  that  it  is  a  difficulty  that  can  be  got  over. 

The  President,  Mr.  Saunder's  exposition  has  shown  us  with 
what  consummate  ease  his  formulae  are  appUed  to  his  meiisures, 
but  I  think  none  of  us  were  so  credulous  as  to  believe  he  has  done 
iiU  this  without  verj  heavy  labour.  I  am  very  ignorant  of  the 
selenographical  methods  in  use  hitherto,  but  I  am  under  the 
impression  that  Mr.  Saunder  has  hit  upon  a  method  which  is  an 
:uivance  upon  all  previous  methods.  I  am  sure  1  shall  express 
the  feeling  of  the  Society  when  I  offer  our  congratulations  to  him 
on  his  interesting  communications. 

Mr.  Wesley  then  showed  a  photograph  of  the  nebula  H.  V.  14, 
taken  by  Mr.  W.  E.  Wilson,  of  Daramona,  West  Meath,  with  the 
24-inch  reflector,  with  an  exposure  of  i  J  hours.  He  believed  that 
Mr.  Wilson  ordinarily  used  the  Cadett  plates.  The  object  had 
])reviously  been  photographed  by  Dr.  Eoberts.  The  nebula  was 
singular  because  of  its  streaky  character.  There  were  several 
lines  which  seemed  at  first  accidental,  but  it  was  clear  that  all 
those  lines  were  true  parts  of  the  nebula.  The  slide  did  not 
show  these  so  well  as  the  positive  print.  Altogether  the  nebula 
.seemed  t*j  be  of  a  character  of  its  own. 

Mr.  Dyson  (showing  a  photograph  of  the  Pleiades  taken  at  the 
Koyal  Observatory,  Greenwich).  I  am  only  responsible  for  the 
faults  of  this  photograph.  You  M-ill  see  the  stars  have  unfortunately 
trailed  a  little,  which  is  due  to  a  slight  accident  I  had  at  the  end  of 
the  exposure;  but  the  photograph  shows  tlie  nebulosity  of  the 
Pleiades  well,  and  it  can  be  seen  better  on  the  negati\e  than  on  the' 
screen.  The  exposure  was  just  short  of  three  hours.  One 
interesting  point  about  the  photograph  is  that  the  guiding  is  done 
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with  the  6-inch  refractor  monnted  on  the  reflector.  I  meDtion 
this  because  some  people  question  whether  it  would  be  feasible  to 
guide  except  on  the  mirror  itself,  as  it  was  supposed  the  mirror 
might  shift.    The  photograph  wos  taken  on  the  last  day  of  1S99. 

Prof,  Turner.  I  believe  the  gentleman  who  questioned  the 
feasibility  of  guiding  the  mirror  by  means  of  a  separate  telescope 
is  a  gentleman  whom  we  are  glad  to  see  here  now,  and  that  is 
Dr.  Common  ;  and  I  should  like  to  ask  him  to  defend  his  position. 

The  Aetronomer  Royal.  Perhaps  1  may  be  allowed  to  say  a 
word  before  Dr.  Common,  to  show  what  his  real  position  wan. 
It  should  be  explained,  in  the  first  instance,  that  this  photograph 
was  taken  with  the  30-inch  reflector  which  was  made  by  Dr.  Com- 
mon, and  the  merit  of  these  photographs  is  largely  due  to  him. 
But  there  is  just  this  point  that  Prof.  Turner  has  brought  out, 
namely,  that  the  smallness  of  the  star-images  is  very  much  due  to 
the  stable  mounting  of  the  mirror.  I  think  it  is  due  to  Dr.  Common 
to  say  that  that  is  the  very  point  he  has  always  urged ;  he  has 
said  that  the  reflector,  if  properly  mounted,  which  has  rarely  been  the 
case  until  lately,  is  as  capable  of  good  work  as  the  refractor.  The 
special  interest  of  these  photographs  we  have  been  taking  at 
Greenwich  is  that  we  have  been  comparing  the  reflector  and  the 
refractor  both  equally  well  mounted  and  with  the  same  clock-work. 
Dr.  Common  has  for  a  long  time  been  urging  that  the  reflector 
has  not  had  justice  done  to  it,  because  it  has  been  put  upon  a  cheap 
make-shift  mounting  instead  of  on  a  first-rate  mounting  as  has 
been  the  rule  with  refractors. 

Dr,  Common.  After  what  the  Astronomer  Boyal  has  said,  I 
do  not  think  1  have  any  remark  to  make. 

71^  Preeident.  We  have  present  in  this  room  to-night  a  great 
authority  on  et'ellar  photography  whom  we  are  all  glad  to  welcome, 
namely  Prof.  Barnard.  Might  I  suggest  that  possibly  he  would 
enter  into  the  fray  and  tell  us  the  rights  and  wrongs  of  this 
disputed  question  ? 

Prof.  E.  E.  Barnard.  I  have  not  had  any  experience  of  a 
reflecting  telescope,  but  I  have  generally  had  the  impression  that 
it  is  not  at  all  comparable  with  the  refractor,  especially  for  visual 
work ;  but  the  things  that  have  been  done  in  the  last  few  years  in 
the  way  of  astronomical  photography  with  the  reflector  have  led 
me  to  think  that  when  properly  mounted,  as  Mr.  Christie  has 
said,  it  is  the  better  instrument  for  taking  nebulae.  It  is  far  better 
than  the  refractor  for  that  work.  I  was  much  interested  in  this 
very  beautiful  picture  of  the  Pleiades,  and  there  is  one  thing  I 
was  rather  struck  with.  I  do  not  know  exactly  what  is  the  reason, 
but  there  seems  to  be  a  total  absence  in  this  particular  picture  of 
the  objectionable  rays  from  the  brighter  stars  that  are  seen  in 
photographs  made  with  the  reflector.  I  do  not  know  how  these 
are  got  rid  of,  but  1  believe  it  is  due  to  the  supports  of  the  small 
mirror.  I  should  be  glad  to  have  a  little  more  information  on 
the  subject.    I  should  like  to  know  why  the  bright  stars  in  the 
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field  are  not  accompanied  by  nebnlositv  and  how  these  r&ther 
objeetionab.e  defects  have  been  got  rid  of. 

Dr.  Common.  There  is  only  one  point  I  wish  to  draw  attention 
to  after  the  very  delightful  manner  in  which  the  Astronomer 
!Royal  has  vindicated  my  position.  1  here  is  one  thing  in  that 
photograph  ^  hich  I  should  like  to  speak  about,  and  that  is  the  line 
that  follows  the  stars,  which  we  have  been  told  was  due  to  an 
accident  in  taking  the  photograph.  For  some  reason  or  another 
the  clock  was  stopped  a  few  seconds  before  the  exposure  was 
completed  and  naturally  the  brighter  stars  leave  a  trail.  Now  you 
see  how  beautifully  those  little  trails  decrease  and  ultimately  dis- 
appear in  the  case  of  two  stars  that  are  almost  comparable.  You 
can  see  several  stars  there  that  are  almost  of  equal  brightness, 
and  yet  one  has  a  trail  and  the  other  has  not.  It  appears  to  me, 
looking  at  this,  that  it  might  be  possible  to  work  out  a  system  of 
measurements  of  star-magnitudes  much  more  effective  than  the 
mea^suringof  the  discs.  There  is  one  thing  I  must  say.  Some  15 
or  16  years  ago  I  drew  a  picture  of  the  nebula  in  the  Pleiades,  and  I 
gave  a  drawing  showing  the  nebula  between  Maia  and  Alcyone,  and 
it  was  exactly  as  it  is  represented  here.  I  think  it  would  be  a  grand 
thing  if  we  could  go  somewhat  on  the  lines  of  the  ordnance  map 
and  have  contour-maps  of  the  heavens — I  mean,  we  ought  to  have  a 
series  of  photographs  of  the  same  region  of  different  exposures. 
I'rom  a  photograph  taken  with  the  exposure  necessary  to  just 
show  the  brightest  stars  we  should  have  photographs  of  gradually 
lengthened  exposure  until  we  came  to  a  picture  showing  the 
greatest  nebulosity.  Looking^  at  the  picture  now  on  the  screen,  the 
\^  hole  of  the  detail  around  Alcyone  is  lost ;  but  if  we  bad  a  series 
of  photographs  taken  which  could  be  rapidly  displayed  on  the 
screen  we  could  see  from  the  beginning  how  the  nebula  grew  with 
a  longer  and  a  longer  exposure. 

71ie  Astronomer  Royal.  I  should  like  to  make  a  few  remarks 
especially  upon  the  point  that  Dr.  Common  has  raised  about 
contour-lines,  because  I  feel  very  strongly  the  value  of  photography 
in  enabling  us  to  get  these  contour-lines,  by  means  of  photographs 
of  different  exposures.  A  photograph  of  the  Pleiades  was  taken, 
by  Mr.  Davidson,  with  a  shorter  exposure,  which  vould  have 
shown  Dr.  Common  exactly  what  he  wished.  It  shows  Alcyone 
and  all  the  known  faint  stars  about  it  and  one  or  two  stars  which 
he  did  not  record  with  his  36-inch  reflector.  The  interest  of  that 
picture  lies  in  its  sho>^ing  the  faint  stars  around  Alcyone,  and 
also  the  building  up  of  the  nebula,  as  to  vliich  photography  gives 
us  such  great  assistance.  Prof.  Barnard  asked  a  question  about 
diffraction  effects.  This  photograph  does  not  show  any  great 
diffraction  effects,  and  we  do  not  happen  to  have  here  to-night 
any  lantern-slide  that  does.  We  have,  however,  a  photograph  of 
the  Orion  nebula,  though  not  one  that  can  be  put  upon  the 
screen,  which  will  show  the  diffraction  effects  that  are  given  bv 
the  30-inch  reflector.     It  is  to  be  noted  that  in   taking  these 
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photographs  we  have  in  the  principal  focuB  of  the  reflector  a  square 
plate  and  phite-holder,  and  it  struck  me  Terjr  probably  the  square 
blocking  out  the  centre  would  produce  diffraction  effects.  There 
is  a  hole  in  the  centre  of  the  mirror  of  the  OMsegrain  which  is 
used  for  this  work  which  also  produces  certain  effects  of  that  sort. 
The  point  I  wish  to  call  attention  to  in  this  connection  is  the 
importance  of  considering  the  shape  of  the  plate-holder  at  the 
principal  focus.  1  do  not  see  that  any  rery  great  harm  is  done  by 
having  these  rays  coming  out  from  the  stars.  I  think  it  rather 
appeals  to  the  public  when  they  see  the  photographs,  and  I  do  npt 
think  it  does  much  harm  to  astronomers  when  they  are  measuring 
the  position  of  the  centre.  In  comparing  the  results  obtained  by 
the  reflector  and  the  refractor  respectively  I  do  not  thiuk  that 
these  diffraction  effects  are  an  unmixed  evil. 

Dr.  Common.  I  should  like  to  say  that  in  this  particular  case 
the  diffraction  rays  that  Mr.  Barnard  has  alluded  to  are,  to  a  certain 
extent,  masked  in  the  brighter  stars  by  the  trail.  The  effect  of 
the  single  support  is  to  produce  a  line  across  the  star.  In  this 
case  it  happens  to  be  that  that  line  across  the  star  would  be  in  the 
direction  of  the  trail,  and  we  see  it  shown  there,  on  the  side  of 
the  star  where  there  is  no  trail.  The  trail  has  nothing  to  do  with 
producing  this.  On  the  other  side  the  trail  is  slightly  intensified  no 
doubty  because  if  nothing  had  happened  to  tne  clock  you  would 
see  a  line  due  to  diffraction.  There  is  only  one  support.  This 
does  not  vitiate  what  I  said  just  now — that  this  trailing:  of  stam 
is  very  important  and  mi^ht  be  made  great  use  of.  There  is  a 
distinct  difference  between  these  two  [pointing  to  screen  |  trails ; 
it  would  be  hardly  possible  to  estimate  the  difference  of  brightness 
with  the  eye.    It  is  a  distinct  advantage  to  have  a  trail. 

Prof.  Barnard,  Dr.  Ck)mmon  has  answered  the  question  I  asked, 
and  that  is  how  those  rays  were  got  rid  of.  I  see  there  is  a  faint 
ray  left,  but  I  have  been  accustomed  to  see  4  or  6  lines  radiaUng 
from  the  images  of  bright  stars. 

Dr.  Common.  It  is  the  fact  that  two  supports  produce  four 
rays,  three  produce  six,  and  four  supports  produce  four.  80  you 
can  have  four  supports  with  less  injury  to  the  image  than  with 
three. 

The  President.    Is  that  not  because  they  overbp? 

Dr.  Common.     That  is  so. 

The  AMtronomer  RoyaL  I  think  I  may  state  that  I  do  not 
think  this  photograph  can  be  taken  as  representing  the  diffraction 
rays  that  we  get  on  our  photographs  generally,  because  on  every 
photograph  where  we  have  very  bright  stars,  as  in  the  case  near 
the  Orion  nebula,  we  get  seveial  rays.  That  does  not  really  afBect 
the  character  of  the  central  image.  I  take  it  that  these  other  rays 
are  due  to  the  square  shape  of  the  plate-carrier  combined  with  the 
support  of  the  mirror.  As  I  have  said,  we  have  a  photograph  of 
the  Orion  nebula  which  will  show  it.  As  there  may  be  a  little 
misconception  about  what  I  have  said,  I  may  say  that  the  mirror 
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which  has  heen  used  to  take  this  photograph  is  mounted  as  a 
Cassegrain  telescope,  but  we  are  using  it  as  an  ordinary  reflector 
at  the  principal  focus. 

Dr.  Bambaut  then  read  a  paper  on  the  unpublished  obserrations 
made  with  the  transit  instrument  and  quadrants  at  the  fiadcliffe 
Observatory,  Oxford,  between  the  years  1774  and  1838. 

Tlie  President  It  is  interesting  to  find  that  such  exceUent 
work  was  done  at  Oxford  so  long  ago.  We  are  perhaps  only 
too  apt  to  depreciate  the  work  of  the  great  men  of  science  who 
went  before,  and  whose  names,  perhaps,  are  forgotten.  I  desire 
to  express  our  thanks  to  Dr.  Bambaut  for  his  interesting  paper. 

The  following  papers  were  announced  and  partly  read : — 

Col.  E.  E.  MarJcwick.     "  Note  on  the  Variable  Star  17  Argus.'' 

Royal  Alfred  Observatory ^  Mauritius,  '*  Observations  of  Meteors, 
1899  November." 

W.  8.  Aldis.  "Tables  for  Facilitating  the  Computation  of  the 
Eadius  Vector  and  IVue  Anomaly  for  Orbits  of  any  Eccentricities." 

George  Forbes.  "  Note  on  the  Physical  Constitution  of  the  Lunar 
Surface." 

S.  A.  Saunder.  "  The  Determination  of  Selenographic  Positions 
and  the  Measurement  of  Lunar  Photographs." 

A.  A,  liambaut.  *'  On  the  Unpublished  Observations  made  with 
the  Transit  Instrument  and  Quadrants  at  the  Badchffe  Observatory, 
Oxford,  between  the  years  1774  and  1838." 

W.  E.  Flummer.  "Observations  of  the  Lunar  Eclipse,  1899 
Dec,  16,  made  at  Liverpool  Observatory." 

II.  II,  Turner.  "Some  Suggestions  for  the  explicit  use  of 
Direction  Cosines  or  Bectangular  Coordinates  in  Astronomical 
Computations." 

Eoyal  Observatory,  Greenwich.  "  Observations  of  Occulations  of 
Stars  by  the  Moon,  and  of  Phenomena  of  Jupiter's  Satellites, 
made  in  the  year  1899." 

Boyal  Observatory,  Greenwich.  "Micrometric  Measures  of 
/3  883  with  the  28-inch  Kef  factor  in  1899." 

A.  C.  D.  Crommelin.  "  Ephemeris  for  Physical  Observations  of 
Mars,  1 900- 1 901.*' 

The  following  gentlemen  were  elected  Fellows  of  the  Society  : — 

Prof.  R.  N.  Apte,  M.A.,  LL.B.,  Bajaram  College,  Kolhapur, 
India. 

Maurict  Harvey  Clarh,  Lieut.  B.N.B.,  F.K.G.S.,  Woodlands, 
Ashburfon  Boad,  Croydon. 

Rev.  P.  W.  Fairclough,  Kaiapoi,  New  Zealand. 

Umes  Chandra  Ghosh,  M.A.,  Muir  Central  College,  Allahabatl, 
India. 

Richard  Kilvington  Hattcrslei/^  4  Church  Terrace,  Blackheath,  S.E. 

Howard  P^yn/F.B.G.S.,  aiHyde  Park  Place,  W. 
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THE  BRITISH  ASTEONOMICAL  ASSOCIATION. 

The  second  ordinary  Meeting  of  the  tenth  Session  was  held  at 
Sion  Coll^  on  Wednesday,  December  the  27th,  1899.  Mr.  W. 
H.  Maw^  President,  in  the  Chair. 

The  Prendent  announced  that  Col.  Markwick  had  kindly  con- 
«ented  to  undertake  the  direction  of  the  Variable  Star  Section, 
and  Mr.  Maunder  read  the  inaugural  address  which  Col.  Markwick 
had  prepared. 

The  Freeident  remarked  upon  the  exceedingly  practical  nature 
of  the  address  and  hoped  it  would  mark  the  beginning  of  great 
activity  in  the  Variable  Star  Section. 

Mr.  Petrie  read  a  paper  by  Mr.  Stanley  Williams  entitled  "  Con- 
siderations on  the  Double  Canals  of  Miurs."  The  writer  said  that 
his  recent  observations  had  not  confirmed  the  "  optical  theory  "  of 
the  duplicated  canals,  the  theory  which  ascribed  observed  dupli- 
cations to  the  telescopic  image  being  out  o£  focus,  either  directly 
by  bad  focussing  or  by  what  had  b^n  termed  "  diplopia."  Not- 
withstanding the  unfavourable  conditions  for  observation  this  year, 
owing  to  the  small  apparent  size  of  the  planet,  he  had  been  able  to 
see  the  canal  Cerberus  continually  double  for  half  an  hour  at  a 
time,  except  when  a  wave  of  atmospheric  disturbance  swept  over 
the  planet  and  made  everything  appear  confused. 

No  change  of  focussing  had  any  effect  beyond  making  the  double 
canal  appear  indistinct,  and  ultim*ately  disappear ;  also  by  no  change 
of  focussing  was  it  possible  to  make  a  single  canal  appear  double. 
Having  rererred  to  bis  previously  expressed  opinion  that  the 
double  canals  of  Mars  were  merely  two  ordinary  single  canals 
seen  apparently  close  together,  Mr.  Williams  urged  that  the  ^t 
of  particular  canals  being  deflcribed  as  double  at  one  observatory 
and  only  single  at  another  had  really  no  bearing  upon  the  observed 
duplication  of  canals,  especially  since  the  personal  element  entered 
so  largely  into  all  observations  of  delicate  planetary  details,  the 
visibility  of  which  was,  moreover,  dependent  so  greftdy  upon  the 
conditions  of  seeing,  which  were  seldom  the  same  at  two  different 
obtiervatories  at  the  same  time. 

£veu  the  supporters  of  the  optical  theory  regarded  the  duplicity 
of  one  canal — the  Nilokeras — as  real.  Yet  there  was  absolutely 
no  difference  in  appearance  between  the  duplicity  of  this  canal  and 
that  of  many  others.  There  was  a  double  bay  well  known  as 
•'  Dawes'  Forked  Bay,"  the  reality  of  which  had  never  been  doubted. 

There  was  also  a  double  canal — the  Gehon — the  two  components 
of  which  ran  from  the  two  inlets  o£  Dawes'  Forked  Bay.  It 
seemed  hardly  logical  to  admit  the  duplicity  of  the  bay  whQst 
refusing  to  acknowledge  that  of  the  canal.  In  every  theory  of 
the  kind  now  in  question,  the  really  crucial  test  must  always 
be  actual  experiment  upon  the  object  itself,  and  it  was  clear  from 
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the  foregoing  that  the  optical  theory  of  the  duplication  of  the 
canahi  of  Mars  broke  down  altogether  under  such  crucial  test. 

Some  notes  on  the  foregoing  paper  by  M.  AnUmiadi  were  read, 
M.  Antoniadi  contending  that  it  was  not  possible  to  '*  experi- 
ment directly  on  Mars/'  He  pointed  out  that  in  considering  the 
double  canals  as  objective  realities,  Mr.  Williams  was  unable  to 
account  for  the  fact  that  they  appeared  at  one  and  the  same  timt^ 
single  and  double  to  different  observers. 

Father  Cortie  thought  that  the  analogy  Mr.  Williams  drew 
between  observing  the  canals  of  Mars  and  double  stars  was  not 
sound.  In  the  one  case  one  had  two  distinct  bright  points  upon 
a  black  sky,  and  in  the  other  the  faintest  markings  on  what  was 
itself  a  very  difficult  object  to  see.  He  had  often  noticed  in  observ- 
ing the  s|)ectrum  that  when  his  eye  became  tired  the  lines  began 
to  double  and  it  became  necessary  to  alter  the  focus,  and  after  a 
short  rest  the  lines  were  seen  to  be  single. 

Mr,  Adams  said  that  the  eye  could  often  be  focussed  so  as  to 
see  a  line  double,  but  one  line  was  aU'ays  darker  than  the  other. 
He  asked  whether  this  was  the  case  with  the  Martian  doubles. 

Mr,  Goodacre,  referring  to  a  remark  of  Mr.  Williams,  said  that  he 
had  on  one  occasion  seen  a  lunar  rill  double,  but  found  that  the 
t<?le8Cope  was  slightly  out  of  focus,  and  after  adjusting  it  the  rill 
became  single. 

Captain  ^ohle  said  it  was  noteworthy  that  all  the  most  wonderful 
things  seen  on  Mars  had  been  seen,  or  imagined,  when  the  planet 
was  a  long  way  from  the  Jlarth  and  unfavourably  situated. 

During  the  opposition  of  1877,  that  moat  favourable  opposition, 
the  late  lamented  President  of  the  Association,  Mr.  Green, 
observing  at  Madeira,  saw  none  of  these  marvels  ;  but  when  the 
planet  was  a  long  way  off  the  Sun  and  Earth,  and  perhaps  showing 
gibbosity,  it  was  surprising  what  could  be  seen  upon  it. 

Mr,  llolmes  remarked  that  the  dark  markings  on  the  Moon  were 
much  better  seen  at  other  times  than  full,  and  it  was  conceivable 
that  the  same  might  happen  with  Mars.  With  reference  to 
Mr.  W'illiams's  remark  about  double  stars,  no  one  could  have 
observed  them  much  without  knowing  that  they  often  did  double. 
He  had  often  been  unable  to  tell  whether  he  saw  two  stars  or  four. 

Mr,  Newhegin  confirmed  Father  Cortie's  remarks  as  to  the  fre- 
quent doubling  of  the  spectrum  lines. 

Mr,  Saunder  alluded  to  some  experiments  of  his  on  the  doubling 
of  the  webs  of  the  micrometer. 

Mr.  Crommelin  said  he  could  corroborate  Mr.  Saunder  s  remarks 
as  to  the  doubling  of  the  spider-lines  in  the  telescope.  He  had 
noted  it  long  before  M.  Antoniadi  suggested  that  interpretation  of 
the  duplication  of  the  canals.  He  thought  Mr.  Williams  had  made 
out  a  good  case  for  the  actual  duplication  of  some  of  the  canals. 

The  President  said  they  were  very  much  indebted  to  Mr.  Williams 
for  his  interesting  paper  and  also  to  M.  Antoniadi  for  his  note 
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upon  it.,  which  had  added  to  the  discussion  very  much.  He  could 
confirm  what  had  been  said  both  as  to  the  duplication  of  double 
stars  and  the  micrometer  web. 

Mr.  Maunder  gave  an  account  of  the  arrangements  that  had  been 
made  for  chai*tering  a  steamer  for  the  proposed  Eclipse  Expedition. 
He  emphasized  that  the  arrangements  would  fall  through  unless  a 
sufficient  number  of  passages  had  been  definitely  engaged  on  or 
before  January  31. 

Fatlier  Cortie  presented  the  eighth  report  of  the  Solar  Section, 
which  dealt  with  the  sun-spots  observed  during  the  year  1898. 

A  number  of  photogrraphs  of  sun-spots  and  sun-spot  drawings 
-from  Stonyhurst  and  (Greenwich,  together  with  some  of  the  great 
spot  of  September  by  Mr.  Astbury,  were  thrown  upon  the  screen. 

Father  Cortie  remarked  that  we  had  almost  reached  the  time  of 
minimum  of  solar  spots,  and  observers  of  the  Sun  might  profitably 
turn  their  attention  to  observing  the  solar  surface  and  the  wonderful 
changes  that  took  place  upon  it,  even  at  times  of  minimum.  He 
described  in  some  detail  the  phenomena  of  "  veiled  spots/*  which  he 
believed  had  only  been  studied  by  Trouvelot  and  at  Stonyhurst. 

Mr.  Maunder  drew  attention,  by  means  of  a  diagram,  to  a 
remarkable  irregularity  in  the  year  1897,  both  in  the  area  of  sun- 
spots  and  in  the  change  in  latitude  of  their  position. 

Mr,  Goodaere  presented  a  preliminary  report  on  the  recent  lunar 
eclipse,  &nd  Mr.  J.  M,  Offord  exhibited  a  series  of  twelve  lantern- 
slides  of  photographs  of  the  eclipse  taken -at  intervals  of  a  quarter 
of  an  hour. 


ROYAL  METEOROLOGICAL  SOCIETY. 

The  Annual  Meeting  of  this  Society  was  held  on  Wednesday 
evening,  January  17th,  at  the  Institution  of  Civil  Engineers, 
(treat  George  Street,  Westminster,  Mr.  F.  C.  Bayard^  LL.M,^ 
President,  in  toe  Chair. 

Tlu  Seerctary  read  the  Report  of  the  Council,  which  showed  that 
tlie  most  noteworthy  event  in  connection  with  the  Society  had  been 
the  removal  of  the  Offices  and  Library  from  22  Great  George 
kStreet  to  new  rooms  at  70  Victoria  Street.  This  step  was 
rendered  necessary  by  the  acquisition  of  the  former  premises  by 
the  Commissioners  of  Her  Majesty's  Works  and  Public  Buildings 
for  the  erex'tion  of  new  Government  Offices. 

Mr,  F.  Campbell  Bayard  in  his  Presidential  Address  discussed 
the  Meteorological  Observations  made  at  the  Roval  Observator}^ 
Greenwich,  during  the  fifty-one  years  1848-1898,  and  brought 
out  in  a  novel  way  many  interesting  features  in  the  variability  of 
the  various  observations  of  the  barometer,  maximum  and  minimum 
temperatures,  relative  humidity,  direction  of  the  wind,  and  rainfall. 
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These  were  shown  in  diagrammatic  form  on  the  screen  br  means 
of  a  number  of  lantern-slides.  The  Address  was  also  illustrmled 
by  various  views  of  the  Bojal  Observatory  and  of  the  instruments 
employed. 

Mr.  Q.  J.  St/monsy  F.R.S.,  was  elected  President  for  the  ensuing 
year. 


Th£  Twentieth  Century  * 

Tears  ah  urhe  conditd  (a.u.c.)  are  years  counted  out  from  the  sup- 
posed date  of  the  foundation  of  the  City  of  Home.  These  years 
are  given  according  to  Varro,  the  greatest  authority  on  that  chrono- 
logy ;  but  the  old  calendar  of  the  Konians  fitted  the  years  like  a 
bad  clock  fits  the  time.  The  calendar  was  sometimes  too  fast, 
sometimes  too  slow.  Not  ouly  was  the  caleudar  a  bad  fit  for  the 
course  of  the  years,  but  it  was  made  a  football  of  by  political 
factions,  who,  being  trusted  with  its  occasional  correction,  some- 
times put  it  on  and  sometimes  put  it  back,  in  order  to  facilitate 
their  electioneering  tricks,  and  with  only  secondary  regard  for 
keeping  the  calendar  in  beat  with  the  course  of  the  seasons. 

Some  forty-seven  years  before  Christ,  Julius  Caesar — the  then 
Dictator  of  Home,  and  one  of  the  greatest  men  of  antiquity — ^the 
man  who  did  Britain  the  service  of  conquering  it  twice,  and 
introducing  to  it  the  Roman  language,  laws,  and  civilisation — had 
his  attention  called  to  the  vast  inconvenience  of  this  state  of  the 
Koman  calendar,  which  was  then  some  three  months  too  fast,  and 
indicated  the  time  of  spring  when  the  season  was  really  midwinter. 
He  added  some  ninety  da^'s  to  the  calendar  for  the  year  46  B.C.,  and 
made  that  year  of  the  calendar  to  extend  over  445  days,  which,  in 
effect,  put  back  the  calendar  some  90  days.  Julius  Caesar  then 
made  the  year  45  B.C.  t  to  commence  on  the  first  of  January,  on 
the  day  of  a  new  Moon.  In  order  also  to  make  the  calendar  keep 
better  time,  he  took  up  the  odd  quarter  of  a  day  by  making  every 
fourth  year  into  what  we  now  call  a  leap-year.  This  was  one  of 
the  great  services  done  by  Julius  Caesar  to  the  world,  and  the 
calendar  thus  defined  with  a  year  of  365  days,  but  with  every 
fourth  year  of  366  days,  was  called  the  Julian  calendar.  The 
seventh  month  of  the  year  was  named  Julius,  in  honour  of  Julius 
Caesar. 

The  precise  length  of  the  real  year  was  not  then  known ;  but 
subsequently  the  continual  revolution  of  the  seasons  showed  that 
the  Julian  calendar  was  a  little  too  slow.  This  was  because, 
as  we  now  know,  the  length  of  the  year  is  365 ^  days  minvs 
1 1"  i2**43.  Every  recurring  leap-year,  therefore,  left  the  Julian 
calendar  nearly  45"  behind  time.     But  the  Julian  year  was  very 

*  Bj  Dr.  James  Edraundfl  in  the  English  Mechanic,  1900,  Jan.  28. 
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nearly  the  real  year,  and  it  was  so  vast  an  improvement  upon  the 
former  calendar  that  the  years  from  the  ist  of  January  of  the 
tirst  Julian  yenr  (45  B.C.)  were  regarded  as  the  Julian  era.  Now, 
the  diagram  shows  that  decade  of  Julian  years  which  covers  the 
period  from  the  end  of  the  40th  Julian  year  to  the  end  of  the  50th, 
each  year  being  indicated  by  a  space  which  represents  the  interval 
in  time  covered  by  that  ])articular  year.  According  to  the 
chronology  of  Varro,  the  45th  and  46th  years  of  the  Julian  era 
were  more  or  less  contemporaneous  with  the  753rd  and  754th 
years  from  the  foundation  of  Eome.  These  years  are  indicated  in 
the  diagram  by  the  two  top  numbers. 

Ah  Urhe  Condiia  (  Varro), 
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The  end  of  the  45th  Julian  year  was  the  date  adopted  by  the 
Monk  Dionysins  ExiguiLs  in  the  year  a.d.  527  as  the  commence- 
ment of  the  Christian  era.  It  therefore  follows  that  the  45th 
Julian  year  was  the  first  year  before  the  commencement  of  the 
Christian  era,  and  that  the  46th  Julian  year  was  the  first  year 
after  the  commencement  of  the  Christian  era.  The  decade  of 
years  of  the  Julian  era  from  41  to  50  inclusive  was  thus  contem- 
poraneous with  the  first  ^\e  years  before  Christ  (B.C.),  and  the 
tirst  five  years  after  Christ  (a.d.).  If,  now,  the  diagram  be  con- 
sidered by  the  light  of  this  explanation,  and  the  spaces  be  regarded 
as  representing  the  respective  years,  it  should  be  easy  to  see 
"  what  it  is  that  we  are  talking  about." 

The  putting  in  of  the  leap-years  of  the  Julian  era  fell  into  the 
hands  of  the  priests.  They  blundered  over  it,  and  for  the  first 
^6  years  of  the  Julian  calendar  they  put  in  a  leap-year  every 
third  year  instead  of  every  fourth  year.  The  priests  managed 
this  by  something  like  the  method  of  Lord  Dundreary,  who 
discovered  that  whether  he  had  ten  fingers  on  his  two  hands — or 
nine,  or  eleven — depended  solely  upon  whether  he  counted  his 
fingers  forwards  or  backwards,  and  where  he  left  off  before  he 
Slimmed  them  up.     Whether  the  priests  began,  as  some  sages  of 
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this  day  do,  with  a  zero  year,  I  do  not  know.  But  they  counted 
both  extremes,  as  was  the  custom  in  Home,  and  so  mude  eyery 
three  years  into  four.  The  result  was  that  in  the  37tb  Julian 
year,  the  Emperor  CaBsar  Augustus  discovered  that  the  calendar 
was  too  slow  by  three  days,  and  he  then  ordered  that  the  next 
three  leap-years  should  be  omitted.  Now  the  next  three  leap- 
years  would  have  been  40, 44,  and  48  of  the  Julian  era,  and  these 
were  all  reduced  to  365  days  each.  It  was  not  till  the  fourth  leap- 
}  ear,  the  fifty-second  Julian  year,  and  the  seventh  of  the  Christian 
era,  that  another  year  of  366  days  was  let  into  the  calendar.  Thus 
it  came  about  that  leap-years  were  non-existent  in  the  Julian 
calendar  at  the  commencement  of  the  Christian  era. 

Owing  to  the  Julian  calendar,  with  its  leap-years,  proving  too 
plow  for  the  years  by  an  annual  interval  of  11*"  i2**43=44"*  49''72, 
or  nearly  45  minutes  every  leap-year,  the  calendar  had  got  twelve 
(lays  behind  the  true  season  of  the  year  in  the  time  of  Pope 
(iregory.  By  that  time  the  true  length  of  the  year  was  more 
accurately  known,  and  Pope  Gregory  then  put  the  calendar  on  ten 
days,  so  as  to  correct  it  for  the  days  it  had  fallen  behind,  while, 
in  order  to  make  the  calendar  in  future  to  keep  better  time  with 
the  revolutions  of  the  Earth  round  the  Sun,  he  ordained  that  all 
the  centurial  leap-years,  except  such  as  were  divisible  by  400, 
should  be  left  out.  This  was  in  1582.  The  Julian  calendar,  thus 
further  corrected,  thenceforth  was  very  unfairly  called  the  Gre- 
gorian calendar.  What  the  Monk  Dionysius  Exiguus  had  done  in 
527  was  simply  to  steal  the  Julian  Era.  Its  first  45  years  he  cut 
off,  and  its  46th  he  called  the  first  of  the  Christian  era.  Other- 
-w'lhe  it  remained  the  Julian  calendar.  And  all  that  Pope  Gregory 
had  done  was  to  partly  make  those  further  corrections  in  the 
number  of  leap-years  which  the  Julian  calendar  in  its  working  for 
centuries  had  shown  to  be  necessary.  The  Catholic  countries  in 
general  at  once  adopted  the  New  Style  (N.S.)  of  Pope  Gregory. 
This  reformed  calendar  was  ten  days  in  advance  of  other  nations, 
and  the  un reformed  calendar,  for  the  sake  of  distinction,  had  to 
be  denoted  as  Old  Style  (O.S.).  England,  being  a  Protestant 
country,  did  not  then  adopt  Pope  Gregory's  New  Style,  nor  his 
omitted  leap-years.  But  in  1752  England  did  this  by  Act  of 
Parliament  (24  Geo.  II.  c.  23).  Kussia,  being  under  the  sway  of 
the  Greek  or  Eastern  church,  has  even  rejected  the  reformed 
calendar  till  this  day.  Chnstmas  Day,  which  we  held  on  our 
Dec.  25,  was  therefore  in  Kussia  the  13th  of  Dec.  Again,  owing 
to  the  1900th  year  with  us  having  its  leap-year  omitl^,  while  in 
]{u6bia  it  is  still  a  lea|)-year,  as  ordained  by  Julius  Caesar,  their 
calendar  will  be  13  days  behind  time  on  their  first  of  March,  1900. 
Anglo- Eussian  documents  therefore  have  to  carry  two  dates  in 
order  to  avoid  confusion.     The  dates  will  appear  thus  : — 

mi        1  ^,      ,     2  O.S. 

Thursday,  1900,  March  -    t.      . 
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Beverting  now  to  our  diagram,  it  will  be  evident  that  the  years 
B.C.  are  merely  a  retrospective  method  of  labelling  time,  and  that, 
in  counting  the  years  B.C.,  we  count  backwards,  and  in  each  year 
we  unavoidably  begin  wiih  the  jist  of  December,  and  end  with 
the  ist  of  January.  The  years  a.d.  we  count  forwards,  precisely 
as  we  count  the  years  of  a  man's  age,  and  the  early  calendar  a.d. 
we  regard  precisely  as  we  regard  the  calendar  to-day.  It  is,  there- 
fore, evideot  that  the  lootb  year  has  to  be  completed  before  the 
ist  century  is  finished,  and  that  the  1900th  year  has  to  be  com- 
pleted before  the  19th  century  is  finished.  When  we  come  to 
nineteen  hundred  m\d  one  we  shall  have  completed  the  19th 
century  and  entered  upon  the  first  year  of  the  20th. 

As  to  the  sticklers  for  the  precise  moment  of  the  real  Nativity, 
we  know  neither  the  day  nor  the  month  of  the  Nativity. 
Historians,  moreover,  are  ap^reed  that  Christ  must  have  been 
born  prior  to  February  in  the  fourth  year  B.C.  But  whether 
Christ  were  born  ^vq  years  before  the  date  now  in  use  for  the 
commencement  of  the  Christian  era,  or  were  born  five  years  after 
it,  or  had  never  been  bom  at  all,  makes  not  a  particle  of  difPei'ence. 
Our  calendar  has  been  determined  by  an  English  Act  of  Parlia- 
ment, and  it  would  be  alike  impracticable  and  iEutile  for  us  now  to 
attempt  to  alter  it.  Nor  does  the  naming  nor  dating  of  our  era 
have  anything  to  do  with  the  number  of  years  which  have  to  be 
allotted  to  a  century.  If  a  cheque  for  iioo  be  misdated,  that 
makes  no  difiFerence  to  the  number  of  sovereigns  which  the  payee 
is  entitled  to  at  the  bank  counter.  So,  in  order  to  complete  a 
century,  we  must  finish  up  its  looth  year  to  the  last  moment. 


The  Polar  Compression  of  Jupiter. 

Iir  A.  J.  473  Mr.  W.  S.  Adams  deduces  the  ellipticity  of 
Jupiter  from  the  movement  of  the  apse  of  the  fifth  satellite. 
Though  the  method  is  well  known,  a  brief  explanation  of  it  (the 
only  one  available  for  Mars  and  Neptune,  as  the  ellipticity  is 
almost  too  small  to  be  measured  directly)  may  be  of  interest. 

If  the  only  force  acting  on  a  satellite  is  one  varying  inversely  as 
the  square  of  the  distance  and  directed  to  the  centre  of  its  primary, 
the  satellite  will  describe  an  ellipse  with  the  primary  in  one  focus. 
The  effect  ofta  small  additional  force,  such  as  that  arising  from  the 
attraction  of  the  Sun  or  of  other  satellites,  or  from  the  non- 
sphericity  of  the  primary,  is  to  change  the  position  of  this  ellipse  ; 
that  18  to  say,  the  node  and  apse  move.  If  the  inclination  of  the 
satellite's  orbit  to  the  planet's  equator  is  considerable,  or  if  its  eccen- 
tricity is  considerable,  the  movements  of  the  node  and  apse  can  be  ob- 
served. Although  the  eccentricity  of  the  orbit  of  the  fifth  satellite 
is  small,  Prof.  Barnard's  observations  are  of  such  accuracy  that  the 
motion  of  the  apse  is  clearly  shown.     As  the  fifth  satellite  is  yery 
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near  to  Jupiter,  the  disturbing  cause  which  has  most  effect  in 
causing  this  movement  is  the  want  of  sphericity  of  the  planet. 

It  might  be  thought  that  it  would  be  necessary  to  know  some- 
thing about  the  distribution  of  mass  in  Jupiter  in  order  to  calculate 
the  effect  of  its  attraction  on  the  satellite.  This  is  not  the  case, 
however.  All  that  we  need  to  know  is  the  form  of  the  8ur&u» 
and  the  rate  of  rotation  of  Jupiter.  For  the  resultant  effect  of  the 
gravitation  of  Jupiter's  mass  and  its  rotation  is  such  as  to  be  every- 
where normal  to  the  surface  of  Jupiter ;  that  is,  Jupiter's  surface 
is  a  level  surface  or  surface  of  constant  potential  for  these  forces. 
This  is  sufficient  to  determine  the  force  of  Jupiter's  gravitation  on 
its  satellite,  and  this  determines  the  motion  of  the  apse.  Beversing 
the  problem,  the  motion  of  the  apse  gives  the  form  of  Jupiter's 
surface,  its  period  of  rotation  being  supposed  known. 

Expressing  this  in  symbols,  let  c  denote  the  ellipticity  of  Jupiter, 
and  0  the  ratio  of  centrifugal  force  to  gravity  at  Jupiter's  equator  ; 
a  and  a^  the  major  axis  of  the  satellite's  orbit  and  the  equatorial 

radius  of  Jupiter ;  n  the  mean  motion  of  the  satellite ;  and  — 

the  mean  motion  of  the  apse ;  then  the  motion  of  the  apse  gives 

directly  the  value  of  c  —  -  by  the  equation 


nlit 


(O'—*- 


We  are  unable  to  follow  Mr.  Adams  in  finding 
derived  bv  the  formula 


it  should  be 


(r.)'0)" 


where  T  and  T^,  denote  the  times  of  revolution  of  the  satellite  and 
of  rotation  of  the  planet  respectively,  the  principle  of  the  formula 
being  that  we  obtain  the  force  of  gravity  at  Jupiter's  equator  from 
its  known  value  at  the  distance  of  the  satellite. 
Taking 

dm 


^r  =  »%6s 


and     n  =  j  22^-6^ 


(Barnard's  values),  we  find 

€=  +o726o^^j  +o-oo3257^^j  . 


Taking 
we  find  that 


=  2-55» 


=  0-06496  =  ~ 


•40 
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The  uncertainty  of  this  determination  of  e  would  appear   to 

a 
arise  mainly  from  the  uncertainty  in  — .    The  value  of  a  need 

not  be  derived  from  observation,  but  can  be  obtained  from  the 
mass  of  Jupiter  by  the  equation 

M  =  n^a\ 

and  is  known  with  sufficient  accuracy.  The  value  of  a^  as  shown 
in  the  table  given  below  may  be  anything  between  37"*4  and 
38"-4.  The  change  in  c  due  to  an  error  in  %  is  given  by  the 
equation 

or,  if  fl^  is  altered  by  '  th  part,  e  is  altered  by  ^  th.  The  value  of 
a^  adopted  in  the  Annuaire  (from  which  the   value  2*55  of  — 

is  derived)  is  37"'67.  If  this  value  had  been  increased  by  -^th  and 
38"'42  taken,  then  the  resulting  value  of  c  would  have  been  approxi- 

The  following  table  gives  the  values  of  a  and  -  as  measured 

directly  in  different  ways.  Both  15*40  and  15*00  are  smaller  than 
the  values  generally  obtained.  It  may  be  noticed  that  the  more 
accordant  result  15*40  is  derived  by  using  a  small  value  for  the 
Equatorial  Diameter,  such  as  would  arise  from  heliometer  or 
double-image  micrometer  measures. 


Heliometer  Measures. 

a.  1 1 9, 

Bessel 37*60  15*73 

Winnecke  ..     37*43  16*13 

Johnson ....     37*38  i6*6i 

Main 37*00  i8'5o 


Double-Image  Micrometer. 

a.  ijt. 

Kaiser 37-55         11-47 

Main   37'9i         16*92 

Lewis 37*46         17-83 


Filar  Micrometer. 

a.  lie. 


Struve 3833  13*73 

Secchi 38*35  15-66 

Barnard    38*52  15-98 

Dyson  and  Lewis    3^*27  16*93 


P.  W.  D. 
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An  Atlas  of  Variable  Stars*. 

A  PiBTUfOTiTS  feature  of  the  astronomy  of  the  present  day  is  the 
systeipatizing  of  work  in  the  various  branches,  by  which  the  eSort 
nece88ary  for  attaining  resulta  on  a  wholesale  scale  is  materially 
-reduced.  Instances  of  this  are  seen  in  the  photographic  charting 
and  cataloguing  of  stars  and  in  the  photography  of  spectra. 
Lately  there  has  been  mentioned  in  these  pages  a  catalogue  of 
southern  double  stars  which  may  be  hoped  to  materially  help  the 
work  of  this  branch  of  astronomy,  and  we  have  now  before  us  the 
first  part  of  the  Eev.  J.  G.  Hagen's  Atlas  of  Variable  Stars,  which 
appears  to  be  a  unique  production,  likely  to  be  of  the  greatest  help 
to  the  work  of  those  who  measure  the  variation  of  stellar  light. 

Beview  of  this  work  resolves  itself  merely  into  description  of 
its  details.  For  this,  we  have  recourse  to  the  authors  Latin 
preface,  of  which  the  following  may  be  taken  as  a  free  abridged 
translation : — 

The  Atlas  is  divided  into  five  series,  the  first  three  of  which  are 
intended  as  an  aid  to  observing  variables  of  the  faintest  class ; 
the  fourth  for  observing  those  which  are  just  visible  when  at 
minimum  by  instruments  of  moderate  size ;  the  fifth  and  last  is 
devoted  to  those  which  can  be  observed  by  the  naked  eye.  The 
work  consists  of  a  number  of  charts  and  pages  of  catalogue,  a  chart 
and  a  page  of  catalogue  being  devoted  to  each  star. 

On  each  chart  is  found  the  information  that  is  necessary  for 
the  observation  of  the  star  to  which  it  refers.  First  l^e  B.  A. 
and  declination  for  epoch  1900*0  are  given,  with  the  annual 
precession  in  each  coordinate.  Then  the  colour  of  the  star  denoted 
by  a  number  having  reference  to  a  scale  in  which  o  signifies  white 
and  10  means  red.  To  this  number  showing  the  colour  is  added  a 
Boman  numeral,  giving  the  spectrum  type  according  to  Secchi's 
classification ;  next  the  maximum  and  minimum  magnitude  of  the 
star,  which  are  mean  resulta  deduced  from  observations  at  various 
times.  All  these  details  have  been  derived  from  authentic  sources, 
but  have  in  a  great  measure  been  verified  by  Father  Hagen.  The 
spectrum  types  have  been  taken  mainly  from  the  works  of  Pickering, 
Espin,  and  Krueger. 

These  facts  are  given  ih  the  margin  of  the  chart,  which  is  itself 
a  square,  whose  sides  represent  1%  ruled  to  form  a  rdseau  of 
squares  whose  sides  are  5'.  Thid^  lines  mark  an  inner  square  of 
half  a  degree  side.  At  the  centre  of  the  square  the  variable  star 
itself  is  marked,  in  the  interior  square  are  plotted  down  in  their 
positions  all  the  stars  within  the  region  visible  in  a  telescope 
of  1 2  inches  aperture.    In  the  region  exterior  to  this  are  similany 

*  Atlas  Btellariim  y aria bilium.  Series  Prima.  Complect^nssteUasTariabiles 
intra  limites  deolinationia  —25°  et  o^  quarum  lux  minima  est  infra  raagni- 
tudinem  lo'".  Composita  a  I.  G.  Hagen,  8. J.,  Direotore  SpecuUe  CoHegii 
Georgiopolitani.    Washington.    F.  L.  Dames:  Berlin,  1899. 
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plotted  all  the  stars  given  in  the  Bonn  Daiohmusterung,  the 
magnitudes  of  each  being  shown  hj  the  sice  of  the  black  circle 
marking  its  place.  The  variable  is  marked  by  two  open  con- 
centric circles,  their  diameters  representing  the  maximum  and 
minimum  ma^tude  on  the  same  scale  as  the  comparison  stara 
already  described,  which  scale  is  explicitly  given  in  the  lower 
margin. 

It  will  be  seen  that  these  charts  of  comparison  stars  give  all 
data  necessary  for  making  observations ;  at  any  epoch  of  iU 
period  no  doubt  a  star  will  be  found  on  the  chart  of  equivalent 
br^tness  to  that  of  the  variable.  For  subsequent  reduction  and 
discussion,  each  chart  is  supplemented  by  a  sheet  which  gives  the 
B.D.  place  of  the  variable  and  the  places  of  all  the  stars  marked 
on  the  chart,  indicated  by  coordinates  with  reference  to  the  variable 
as  origin,  so  that  each  is  easily  identified.  The  magnitude  of  the 
B.D.  is  given  when  the  star  occurs  in  that  work,  and  also  the 
difference  of  magnitude  of  all  the  stars  from  the  brightest  star  on 
the  chart,  given  in  *'  grades  "^  of  an  arUtrary  scale  different  from 
each  chart,  the  differences  having  been  determined  by  observation. 
By  comparison  of  the  grades  with  the  corresponding  B.D.  magni- 
tudes of  the  stars  between  7**  and  10",  a  formula  is  deduced  for 
each  plate,  and  used  to  extrapolate  magnitudes  for  the  fainter 
stars.  The  magnitudes  of  all  the  stars  on  the  chart  thus  computed 
by  formula  are  given.  This  first  series  of  the  Atlas  comprises 
mostly  stars  in  Schonf eld's  extension  of  the  B.D.,  and  it  is  noticed 
that  comparison  of  the  catalogue  magnitudes  with  the  magnitudes 
computed  by  formula  as  above  described  does  not  show  marked 
systematic  difference  such  as  is  shown  in  similar  comparisons  of 
Argelander's  catalogue  in  the  cose  of  the  fainter  stars.  Added 
to  this  are  notes  stating  when  a  star  is  suspected  to  be  double, 
and  giving  references  to  other  catalogues  in  which  the  star  occurs. 

It  is  hoped  that  this  detailed  description  of  the  work  is  sufficient 
to  show  now  admirably  adapted  it  is  for  the  requirements  of 
variable-star  observers.  This  series  and  a  telescope  are  sufficient, 
so  far  as  appliances  go,  for  anyone  to  make  a  research  on  the 
variability  of  any  of  the  44  stars  here  dealt  with,  which,  as  has 
Wen  said,  are  south  stars.  The  charts  are  printed  in  the  clearest 
manner  on  card  of  fine  texture  and  thickness,  and  the  pages  of 
catalogue  are  of  equally  nice  appearance;  in  fact  the  Atlas  is  quit« 
an  edkion  de  luxe.  The  expense  has  been  borne  (it  must  be  aaded 
that  the  work  can  be  purchased)  by  that  liberal  patroness  of 
Mtronomy,  Miss  Catherine  Bruce ;  the  work  has  been  done  by  the 
Rev.  J.  G.  Hagen,  S.J.,  Director  of  the  G^rgiopolis  Observatory, 
Washington,  who  made  the  observations  both  of  position  and 
of  grades,  and  who  gratefully  acknowledges  help  he  nas  received 
from  various  persons.  All  concerned  are  to  be  congratulated  on 
the  formation  of  this  valuable  work,  which  it  is  hoped  will  me<t 
with  the  reception  it  deserves. 

i2 
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CORRESPONDENCE. 

To  tlie  Editort  of  *  The  Observatory' 
Variable  Velocities  in  the  Line  of  Sight. 

GByTLBMBK, — 

Mr.  NewalFs  kind  review  (Observatory  for  December,  1899, 
pp.  43^-7)  of  my  work  on  spectroscopic  binaries  contains  many 
passages  of  interest  to  me :  especially  those  recording  bis  possession 
of  a  promising  new  spectrograph,  and  bis  independent  confirmation 
of  my  Capella  observations.  With  lars:e  and  powerful  spectro- 
graphs now  building,  or  just  completed,  for  so  many  observatories, 
I  trust  that  confirmation  of  the  discoveries  made  here  will  soon 
be  undertaken. 

In  regard  to  Polaris,  Mr.  Newall  has  unintentionally  stated  the 
case  too  strongly  in  saying  that  "the  recent  photographs  of 
Polaris  were  taken  in  order  to  test  the  current  results  of  the 
spectrograph,"  since  only  the  first  one  of  the  long  series,  that  of 
August  8,  was  taken  for  this  purpose.  We  are  in  complete 
agreement  as  to  the  necessity  for  further  tests  on  "  a  star  whose 
velocity  may  be  rehed  on  as  constant."  Such  tests  were  made  on 
two  standard  stars  the  very  next  night,  August  g,  and  on  other 
objects  in  days  following.  In  addition,  all  portions  of  the 
instrument  were  carefully  examined  and  all  adjustments  were 
tested.  In  the  present  advanced  state  of  spectroscopy  in  general 
and  line  of  sight  work  in  particular,  it  did  not  seem  necessary  to 
burden  the  pages  of  a  technical  journal  with  details  of  tests  so 
obvious  and  fundamental.  In  no.  70,  p.  195,  Pitbl,  A.S.P.^ 
issued  a  few  days  before  the  Astrophysical  Journal  for  October, 
I  wrote :  "  In  order  to  test  the  matter  further,  on  August  9 
spectrograms  of  Polaris  and  of  ft  and  y  Andromeda?  were  secured 
(in  direct  succession).  That  of  Polaris  gave  a  result  of  —  io*6  km ., 
whereas  those  of  ft  and  y  Andromedae  reproduced  the  values 
obtained  for  these  stars  in  previous  years." 

No  doubt  your  readers  will  be  interested  in  some  of  the  pre- 
liminary results  for  the  binary  star  Capella.  The  orbits  of  the 
two  components  are  nearly  circular.  Their  period  is  104-1 
+  0-2  dajs.  The  radial  velocity  of  the  system  is  about  +31  km.  per 
second.  The  velocity  of  the  solar-type  component  ranges  from 
about  4-4  to  +57  km.  The  velocity  of  the  second  component 
cannot  be  determined  very  accurately,  owing  to  the  blending  of 
the  lines  in  the  two  spectia ;  but  a  range  from  o  to  4-61  km.  will 
not  be  far  from  the  truth.  It  \«  ill  be  seen  that  the  two  com- 
ponents are  not  very  unequal  in  mass — a  fact  of  considerable 
interest  if  we  compare  the  types  of  the  two  spectra. 

If  a  plate  secured  when  the  components  are  moving  across  the 
line  of  sight  be  superposed  on  plat-es  obtained  when  the  com- 
ponents have  their  maximum  and  minimum  radial  velocities,  the 
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nature  of  the  two  spectra  appears  at  once.  The  principal  com- 
|K)nent's  spectram  is  eesentiallj  of  solar  type,  although  the  strong 
background  of  continuous  spectrum  from  the  second  component 
obscures  many  of  the  finer  details.  The  second  spectrum  contains 
dark  lines  corresponding  to  the  #^lements  found  prominently  in 
the  chromosphere :  hydrogen,  iron,  calcium,  titanium,  &c. 
Lick  Ob«»rTatofy,  Yours  truly, 

ujoo,  Jan.  2.  W.  W.  GaHPBBLL. 

Geettlbmsv, — 

I  thank  you  for  your  courtesy  in  sending  me  the  printer's 
proof  of  Prof.  Campbell's  letter,  which  I  received  this  morning, 
and  can  onij  feel  glad  that  my  note  has  elicited  so  interesting  a 
reply  from  him. 

With  reference  to  Capella,  a  preliminary  discussion  of  my  own 
photographs  gives  the  following  results  : — 

Orbit  nearly  circular. 

Period  from  my  own  observations  during 

ore    revolution,    perhaps  in  error  by 

o'l;  day  104  days. 

Period  from  my  observations  combined  with 

Campbell's  of  1896  (eleven  revolutions).     104*0  days.. 

Radial  velocity  of  system +27  km./sec. 

Bange  of  velocity  of  sohir  component o  to  +54  km./sec; 

Components :   one  of  solar  type ;  other  of 

same  type  as  a  Persei  and  Procyon. 
Epochs  of  corresponding  phases:  Campbell. .     1896  Oct.  18. 

NewaU    . .     1899  Dec  6. 
Interval 1 144  days. 

It  is  to  be  noted  that  Mr.  Campbell's  value  of  the  radial  velocity 
of  the  system  is  greater  than  mine  by  4  km./sec.  This  is  approzi*- 
inately  the  amount  by  which  Prof.  Campbell's  1899-  observations 
of  Polaris  differ  from  his  1896  observations. 

Is  the  discrepancy  between  our  results  due  to  an  error  in  my 
value  ?  and  in  that  case  is  Polaris  a  triple  system  ?  Or  is  the 
discrepancy  due  to  an  error  in  Mr.  Campbell's  observations  ?  and 
in  that  case  is  Polaria  only  a  binary  system,  and  are  (i^  and 
y  Andromedffi  stars  of  variable  velocity  ?  I  am  not  prepared  to 
tiay ;  nor  will  the  following  help  to  a  solution  of  the  matter : — 

Velocity  of  a  Canis  Minoris. 

Campbell :  1 897  Jan., Feb. ...     - 50       —4-3       -4*8       - 5*0      Mean  -4*8 
NewaU:       1899  Not.,  Dec....  -3*3      — 3'»       -3"^  Mean;-3-4 

But  are  p  and  y  Andromedse  variable?  Consider  the  fol- 
lowing : — 
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Velocity  of  fl  Andromeds  (Campbell,  1896-97). 

Date   Deo.  8        Dee.  17        Dee.  24        July  8        Julj  ai 

Velocity -fo-8  — 0-8  —  I'o  -fo'6  +x'i 

Yeiocitj  of  y  Andromedffi  (Campbell,  1896-98). 

Date Not.  12        Jan.  5        July  22        July  12        July  13 

Velocity   — 12'3         —12-8  —  io*8  —  io*6  —  ii'» 

One  wonders  whether  spectroscopists  ought  not  to  cease  from 
congratulating  one  another  on  getting  over  instrumental  difficulties 
and  to  join  in  raising  a  cry  against  the  shiftiness  of  fixed  stars. 

Tour  obedient  Servant, 

Cambridge,  1900,  Jan.  28.  H.  F.  NSWA^LL. 


The  Solar  Eclipse  of  a,d.  878. 

GlNTLBMSir, — 

In  my  little  work  on  '  Bemarkable  Eclipses '  I  referred  to 
the  solar  eclipse  of  a.d.  878,  and  to  the  fact  that  it  is  in  all  pro- 
bability the  one  mentioned  in  the  Anglo-Saxon  Chronicle  under 
the  year  879,  the  year  after  King  Alfred's  concealment  and 
subsequent  battle  with  the  Danes. 

Mr.  W.  H.  Stevenson  has  recently  discussed  (in  the  *  English 
Historical  Beview^)  the  dates  given  about  that  time  in  the  printed 
copies  of  the  Chronicle,  and  found  that  several  of  them  are  one 
year,  and  others  two  years  in  error.  The  date  of  Alfred's  death 
IS  given  as  October,  a.d.  901,  but  it  is  ^aid  to  be  28 J  years  after 
his  accession,  which  is  placed  in  the  spring  of  87 1.  Mr.  Stevenson 
adduces  very  strong  reasons  from  other  authors  for  taking  aj).  899 
as  the  date  of  the  king's  death,  one  authority  stating  positirely 
that  his  son,  commonly  called  Edward  the  Elder,  was  crowned 
early  in  a.d.  900.  This  would  make  the  date  in  the  printed 
copies  of  the  Chronicle  two  years  too  late :  but  Mr.  Stevenson 
has  shown  that  some  of  the  earlier  dates  in  Alfred's  reign  are 
one  year  too  late. 

The  eclipse  is  a  remarkable  confirmation  of  this,  and  therefore 
would  seem  to  prove  that  the  battle  of  Erhandun  (Edington)  and 
the  peace  of  Chippenham  took  place  in  the  year  877,  not  878  as 
is  commonly  given  in  histories. 

Mr.  Johnson,  in  his  '  Historical  and  Future  Eclipses,'  says  that 
the  annular  eclipse  of  March  14,  a.d.  880,  is  mentioned  by  Asser; 
but  this  is  evidently  a  mistake,  since  Asser's  eclipse  is  placed  by 
him  (as  by  the  Chronicle)  the  year  after  the  famous  battle,  and 
evidently  is  also  that  of  the  29th  of  October,  878.  It  is  satis- 
factory then  to  have  this  date  definitely  determined  by  the  eclipse. 

Yours  faithfully, 

Blackheath,  1899.  I>ec-  »•  W.  T.  Lynn. 


Feb.  1900.]  Corrupimd€Me.  9S 

Ratiing  Figure$. 
Gbntlimbk, 

In  the  Oxford  Note-Book  for  Jaauaiyi  mention  in  made 
of  Mr.  Cooke's  *  suggestion  on  the  question  of  nLring  figares. 
He  says  that  the  usual  practice  is  to  raise  the  figure  5  and  all 
above  it.    This  may  be  so,  but  I  have  known  people  somewhat 
careless  even  of  figures  higher  than  5.    Mr.  Cooke  very  properly 
suggests  that  we  should  not  raise  all  the  fives,  but  only  half  of 
them,  and  he  gives  as  a  rule,  *'  always  make  the  last  digit  even,'' 
one  that,  whilst  it  has  the  advantage  of  being  easy  to  remember, 
fails  on  occasions  satisfactorily  to  divide  the  fives.    The  problem, 
as  between  odd  and  even,  is  analogous  to  that  of  tossing  a  coin, 
in  doing  which  runs  of  the  same  face  coming  up  a  number  of 
times  consecutively  will  occur.    In  a  set  of  successive  numbers  of 
which  the  terminal  figure  may  be  any  digits  those  of  them  having 
5  as  terminal  figure  will  be  found  to  have  a  p«»nnltimate  figure 
which  on  occasions  is  subject  to  periods  in  which  at  one  time  odd 
digits,  and  at  another  time  even  digits,  will  succemvely  pre- 
ponderate, thus  infiuencing  unequally  any  raising  or  not  raising  of 
the  terminal  5.    To  illustrate  this,  I  have  taken  at  random  three 
tables,  each  giving  values  of  a  different  and  independent  physical 
element  for  every  day  of  the  year.    Each  daily  valine  is  the  mea;i 
of  a  large  number  of  observations,  and  consists  of  four  figures,  all 
of  which  are  variable,  so  that  in  the  last  two  figures  of  each  value 
there  can  be  no  bias  towards  any  particular  digit.    In  the  aggr^;ate 
of  the  thi*ee  years  we  should  expect  to  find  a  terminal  five  X09  or 
no  times  (the  tenth  part  of  1095).    '^^J  actually  number  112. 
In  each  of  the  three  t-ables  there  should  be  36  or  37.    In  the  first 
they  number  33,  in  the  second  36,  and  in  the  third  43.    But 
when  we  come  to  shorter  periods  the  distribution  becomes  yet 
more  unequal,  as  is  shown  in  the  following  selections  made  from 
each  of  the  three  tables  : — 


TabUI.  Tab*eIT.  Table  HI. 

Number  < 

MiooeeeiTe       [•••655  9^5  4    >>     >^    5 

termiiud  " 


rof     ] 
live       \     ..< 
fivei.  j 


Penultimate   feren...     140  Soi  09904 

figure        \odd...     515  164  4^351 

In  Table  III.  the  irregulaiities  are  remarkable.  As  has  been 
mentioned,  there  are  in  the  whole  table  43  terminal  fives,  and 
yet  they  fall  into  runs  of  even  and  odd  penultimate  in  37  cases,  in 
one  case  9  out  of  11,  and  in  another  9  out  of  12  having  the 
penultimate  even. 

The  matter  is  really  not  of  great  importance,  but  still  it  is  one 
that  has  always  interested  me,  because  there  are  occasions  when 

•  Seep.  71. 
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it  is  convenient  to  give  attention  thereto.  Very  early  in  my  time 
it  attracted  my  attention,  and  my  practice  has  always  been  to  rake 
the  fives  aHiemaiely^  as  they  occur ;  thus,  in  a  given  case,  when 
their  number  was  even,  raising  as  many  as  not,  and  when  odd, 
Waving  an  excess  of  one  only  in  one  or  other  direction,  and  I 
never  found  any  difficulty  in  acting  on  this  principle. 

Yours  faithfully, 
Blaclcheatii,  1900,  Jan.  20.  W.  £lli8. 


Zodiacal  Light  on  Dec.  25. 
Gektlbmek, — 

Did  many  of  jour  readers  notice  the  siogular  brilliancy  of  the 
Zodiacal  Light  as  early  in  the  season  as  the  evening  of  Ghrismas 
Dav  ?  It  was  something  like  this  on  the  same  day  of  December 
1 869,  but  not  so  strong.  Width  at  the  base  considerable.  Purther 
on,  the  uppermost  of  the  three  yj/s  in  Aquarius  was  just  outside 
the  southern  boundary  of  it,  and  y  Aquarii  on  the  northern,  m,  t,  y 
Piscium  within  it,  centrally.  About  10°  south  of  the  Head  of 
Aries  the  Zodiacal  Light  seemed  to  fade  away.  It  was  very 
diffused ;  but  on  looking  at  the  bright  patch  of  the  Milky  Way 
below  y  Cygni,  the  contrast  was  very  marked. 
Melplaeh  Vicarage,  Bridport.  Faithfully  yours, 

1900,  Jan.  4.  S.  J.  JohnsOK. 

A  Comet  0/1760. 

Gentlemen, — 

In  Mr.  Chambers's  *  Catalogue  of  Comet* '  I  find  two  described 
as  having  been  discovered  in  1 760 — one  "at  Lisbon  "on  Jan.  7th  and 
the  other  by  Messier  on  Jan.  25th.  But  if  either  of  these  should  turn 
out  to  be  the  comet  to  which  I  am  about  to  refer,  the  original  discoverer 
is  wrongly  given  in  Chambers's  and,  so  far  as  I  know,  in  every 
other  catalogue.  This  comet,  according  to  the  Annutd  Regigter  for 
1 760,  was  discovered  by  Mr.  Dunn  at  Chelsea  on  the  1st  of  January, 
1760.  "It  appeared  to  the  naked  eye  like  Jupiter  or  Venus 
through  a  thick  fog  and  made  a  near  appulse  to  the  star  in  Orion's 
rijrht  knee  and  moved  four  degrees  of  the  heavens  in  four  hours 
of  time." 

The  Annual  Register  does  not  notice  the  discovery  at  Lisbon  on 
the  7th,  but  says  that  on  the  8th  "a  comet  without  a  tail  was  seen 
in  Holland  in  the  constellation  Orion."  The  night  after  this— the 
9th — it  was  aleo  seen  in  **  the  23rd  degree  of  Gemini,"  when  it 
appeared  as  a  star  of  the  3rd  magnitude.  This  remark  refers  to 
Holland ;  but  Dunn  appears  to  have  seen  it  on  the  same  night  and 
kays  it  passed  near  ft  and  fin  Eridanus,  going  towards  the  "Whale's 
^aw.  It  was  then  cloudy  till  the  13th,  when  he  could  no  longer  see 
the  comet,  and  there  is  no  further  notice  of  it  in  the  Annual 
Register.  As  the  editor  (I  believe  Edmund  Burke)  makes  other 
references  to  Dunn,  the  latter  was  probably  a  friend  of  his,  and 
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he  not  only  gives  Dunn's  original  disisovery  at  Jan.  ist,  1760,  but 
in  speaking  of  the  Dutch  observations  states  that  they  referred 
to  the  comet  discovered  by  Dunn  on  the  ist  of  January. 

The  observer  in  question  was  no  doubt  Samuel  Dunn,  a  native  of 
Crediton,  Devonshire,  who  left  a  good  part  of  his  property  to  found 
a  mathematical  school  there.  Possibly  some  manuscript  notes  of 
his  observations  at  Chelsea  may  still  be  in  existence.  He  Uved  for 
30  years  after  this  date. 

It  seems  strange  that  a  comet  which  was  in  Orion  on  Jan.  ist, 
and  then  moving  at  the  rate  of  1°  per  hour,  should  have  been  still 
in  the  same  constellation  when  observed  in  Holland  on  Jan.  8th. 
Possibly  Dunn  wrote  his  7  like  a  i  and  thus  led  to  the  mistake. 
But  my  copy  of  the  Annual  KegUter  is  the  seventh  edition,  pub- 
lished in  1789,  and  one  would  have  expected  that  the  mistake  (if 
any)  would  have  been  corrected  in  this  edition— especially  if  the 
editor  was  a  friend  of  Dunn's.  Truly  yours, 

IKiblin,  1900,  Jan.  9.  W.  H.  S.  MONOC. 

7%€  ColUmaiion  of  a  Reversible  TVansit 'Instrument. 

OXNTLSMIN, — 

In  determining  the  longitude  between  this  observatory  and 
St.  Louis,  in  1888,  a  difference,  amounting  to  0**07,  ^^  noticed  in 
the  coUimatiou  as  derived  from  the  observations  on  a  distant  mark 
and  a  solution  by  least  squares  of  the  clock  observations. 

This  was  fully  confirmed  by  subsequent  investigation,  the  mean 
of  all  the  observations  giving  o**o77  ;  and  the  cause  was  attributed 
to  a  supposed  angular  displacement  of  the  object-glass,  or  tilt  out 
of  the  perpendicuhir  to  the  axis  of  colli  mation.  A  difference  of 
0*0035  of  an  inch  between  the  east  and  west  sides  of  the  glass 
seemed  to  account  for  the  observed  results. 

After  reading  the  article  by  Mr.  Hollis  in  the  March  Ofmerva- 
tary^  the  cell  of  the  object-glass  was  unscrewed,  and  under  one 
side  was  inserted  a  bit  of  paper  of  such  thickness  as  to  coirect 
about  one  half  of  this  tilt.  A  careful  determination  then  of  the 
collimation,  both  by  a  distant  mark  and  the  solution  of  the  clock 
observations  by  the  method  of  least  squares,  gave  a  discrepancy  of 
o*'o3.  Yours  veiy  truly, 

McKim  Obwrratory,  W.  V.'  BboWN. 

Indiana,  U.8.A.,  1899,  Deo.  ^t. 

The  Comet  predicted  in  1584. 
Gentlimxv, — 

In  Mr.  Pember*s '  life  of  Ivan  the  Terrible'  (who  died  on  the 
1 8th  of  March,  1584)  we  are  told  (p.  254)  that,  '*  in  consequence  of 
the  recent  appearance  of  a  comet,  some  astrologers  had  predicted 
that  his  death  would  take  place  on  that  date;"  that  the  Emperor 
called  them  impostors,  and  commanded  that  they  should  them- 
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aelvea  be  put  to  death,  but  the  ordw  was  notoarried  out  beoaaae  bo 
actually  died  later  in  the  same  day. 

With  regard  to  this  supposed  comet,  Pingre  remarks,  under  15^4  • 
*'  LeontPis  avoit  predit  pour  cette  annee  I'anparition  d'ttne  gcmtide 
Com^te ;  son  Astrologie  s'est  trouvee  en  detaut." 

It  may  arouse  some  o£  your  readers  to  refer  to  the  reasoning 
which  led  Leo  wits  (Leovitius)  to  predict  a  great  comet  in  the  above 
y^r.  His  tractate,  'De  conjunctionlbus  magnts  insignioribus 
superiorum  planetarum,  Solis  defectionibus,  et  cometis,'  was 
published  at  Lauingen  in  1564.  At  the  end  of  it  there  is  a 
'' Prognosticon,"  on  page  18  oi  which  he  tells  us  that  in  the  month 
of  May  1583  there  will  be  a  great  conjunction  of  superior  planets 
in  the  constellation  of  Pisces,  and  in  the  following  year  (1584)  an 
aMemblage  of  nearly  all  the  planets  in  Aries — *^  maxima  coadu- 
natio  sen  coacervatio  omnium  pene  planetarum  in  Ariete" — 
towards  the  end  of  March  and  the  beginning  of  April.  One  of  the 
consequences  of  this,  he  predicts,  will  be  the  appearance  of  a  great 
comet — *'  Ex  tali  constitutione  syderum,  cum  in  signo  igneo  flat. 
Cornet®  ingentis  apparitionem  conjicio,  et  prodigia  varia  unde 
multiplices  ac  Tarii  effectus  k  plnribus  causis  orientur." 

We  often  hear  the  expression"  to  take  the  will  for  the  deed** ; 
but  the  Russians  in  the  time  of  Ivan  would  seem  to  have  taken  a 
prediction  for  a  fact.  Any  hope,  however,  of  getting  rid  of  that 
modern  Nero  must  have  been  acceptable.       Yours  faithfully, 

Blackheath,  1900,  Jan.  10.  W.  T.  Ltnbt. 


OBSERVATORIES. 

U.S.  Navax,  Washington. — The  Report  of  this  Obsenratory 
for  the  year  ending  1899,  June  30,  is  the  last  which  will  be 
issued  by  Prof.  Harkness,  as,  in  accordance  with  the  rule  of  the 
service  relating  to  limits  of  age,  he  has  lately  retired.  He  reports 
that  the  26-inch  equatorial  has  been  used,  as  in  former  years,  for 
observation  of  faint  and  difficult  objects  and  for  spectroscopic 
determination  of  motions  oE  stars  in  the  line  of  sight.  Especially 
it  has  been  used  in  an  attempt  to  determine  the  effect  of  irradiation 
on  the  measures  of  diameter  of  Venus  and  Mercury,  which  re- 
sulted in  the  conclusion  that  the  amount  of  the  irradiation  depends 
on  the  power  of  the  eyepiece  employed.  For  example,  in  the  mean 
and  allowing  for  variation  of  the  planet's  distance,  the  diameter  of 
Venus  with  a  power  of  200  was  measured  as  1 7"'99,  but  with  a  power 
of  600  or  785  it  was  17 "'38.  The  spectroscope  in  use  with  thi^s 
instrument  appears  to  have  given  some  trouble,  and  was  sent  to 
Mr.  Brashear  for  repair ;  but  it  is  noted  as  interesting  that  several 
negatives  of  the  spectrum  of  Capella,  taken  before  the  repairs  were 
made,  were  rejected  on  account  of  apparent  duplication  of  the 
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ApectTum-Iinet,  which  was  considered  due  to  defect  in  the  spectre- 
scope.  T^his  was  before  the  announcement  of  the  recent  researches 
of  Mr.  Newall  and  Prof.  Campbell. 

Prof.  Frisbj,  who  has  had  charge  of  the  12 -inch  equatorial  for 
some  years,  retired,  on  account  of  age,  on  1899  May  22.  Prof. 
T.  J.  J.  See  is  now  in  charge  of  this  instrument,  which  is  used  for 
observations  of  asteroids,  of  occultations,  and  similar  work. 

Obserrations  with  the  transit^instrument  have  been  curtailed, 
so  that  only  the  Sun,  Moon,  and  planets,  with  the  stars  necessary 
for  their  reduction,  have  been  observed.  The  new  6-inch  steel 
treuflit-drcle  has  been  brought  into  use,  and  also  the  new  5-inch 
steel  altasimuth,  which  is  to  be  used  (in  fact  the  work  is  begun) 
\o  determine  the  declinations  of  ephemeris  stars  by  observations 
just  before  and  after  the  meridian  in  the  two  positions  of  the 
instrument.  This  altazimuth  was  also  used,  in  conjunctioQ  with 
the  prime  verKcal  transit,  in  an  investigation  of  the  variation  of 
latitude,  and  a  determination  of  the  constant  of  aberration  and 
nutation. 


PUBLICATIONS. 

Washbubv  T&AirsiT  Obsbbyations  •.— The  meridian-circle 
(5-inch  aperture)  of  the  Washburn  Observatory  is  in  use  for  ob- 
servations for  stellar  parallax,  but  as  the  method  of  meridian 
transits  is  not  refined  enough  for  this  purpose,  some  attempts  have 
been  made  to  increase  the  accuracy  of  these  observations.  The 
methods  have  been  explained  by  Mr.  A.  S.  Flint  in  a  note  in  the 
AMtnmomical  Journal, 

(i)  Suhgtitution  of  moving  transU'^unre  far  ordinary  fisoidrtHcuie. 
— ^The*  eyepiece  is  moved  by  an  auxiliary  screw  ffeami  to  the 
Bight-Ascension  screw,  and  turned  by  either  hand,  so  that  the 
moving  wire  is  always  in  the  centre  of  the  observer's  field  of  view, 
mnd  a  continuous  motion  is  easily  obtained.  By  this  means  the 
star  under  observation  is  kept  midway  between  two  wires,  and  the 
screw-head  makes  automatic  contacts  at  every  tenth  of  a  revolution 
(roughly  every  two  seconds  on  the  equator),  with  a  long  contact 
at  the  whole  revolutions. 

It  is  found  difficult  at  first  to  use  this  method  of  observation, 
but  with  considerable  practice  the  results  appear  to  be  as  good  as 
those  obtained  in  the  ordinary  manner. 

This  method  is  in  use  at  Potsdam  and  elsewhere,  and  is  said  to 
diminish  the  difference  of  personal  equation  between  different 
observers.  On  the  face  of  it  this  is  to  be  expected,  as  the  large 
differences  of  personality  with  fixed  wires  are  due  principally  to 

*  "The  Reptold  Tmniit-Miorometer  of  the  Waahbarn  ObserTatory  and 
filat-SoTDMi  Apparatoa."    (A.  J.  470.) 


IGO  Publications.  [No.  289. 

the  difference  between  methods  (A)  and  (B)  *,  and  would  natai^lj 
be  much  lessened  bj  the  substitution  of  a  uniform  method  for 
all  observers.  It  is  also  hoped  that  the  method  will  practically 
avoid  variations  of  personality  in  the  same  observer ;  but  this  is 
probably  too  sanguine  a  view,  since  they  are  largely  due  to  causes 
on  which  the  instrument  and  method  employed  have  no  influence 
(bodily  health,  mental  or  nen'ous  fati^e,  and  other  physiological 
conditions).  There  is  one  case  in  which  the  method  might  modify 
the  result,  and  that  is  the  variation  in  the  force  necessary  to  make 
a  tap  (dependent  on  the  strength  and  adjustment  of  the  tapper 
spring),  but  it  is  not  certain  that  the  automatic  contacts  will 
themselves  be  consistent,  judging  by  the  experience  of  the  personal 
equation  machine  at  Greenwich  ;  it  is  not  surprising  to  learn  that 
the  lever  responsible  for  making  the  automatic  contacts  has  re- 
quired very  frequent  adjustment. 

It  is  doubtful  whether  the  advantages  claimed  for  the  method 
(most  of  which,  as  they  aim  at  the  diminution  of  various  quantities 
which  disappear  in  a  set  of  differential  observations,  seem  some- 
what unnecessary  for  the  avowed  purpose  of  the  observations)  can 
bs  held  to  outweigh,  or  even  balance,  the  great  increase  of  mental 
strain  involved,  and  the  consequent  probable  'diminution  of 
efficiency  at  far  more  frequent  intervals  than  is  the  case  with  the 
ordinary  method. 

The  use  of  two  parallel  wires  instead  of  one,  as  is  the  plan  at 
some  places  where  this  method  is  practised,  and  the  bisection  of 
the  intenal  (lo")  by  the  star  instead  of  the  bisection  of  the  star  by 
the  wire,  is  possibly  an  advantage  in  the  case  of  faint  stars. 

It  is  easy  to  disconnect  the  gearing  of  the  eyepiece  screw  from 
the  E.A.  screw  if  ordinary  transits  are  desired,  as  would  probably 
be  the  case  for  slow-moving  stars. 

(2)  A  description  is  also  given  of  a  device  for  recording  bi- 
sections in  declination,  but  for  want  of  a  diagram  it  is  only 
partially  intelligible.  With  the  exception  of  an  arrangement  for 
recording  on  the  chronograph  the  time  at  which  a  record  of 
bisection  is  made,  which  would  in  some  cases  be  very  useful,  it 
does  not  appear  to  be  very  different  from  methods  in  use  at  other 
places.  The  range  is  only  14",  which,  as  the  eyepiece  has  no 
motion  in  declination,  is  all  the  particular  instrument  requires. 

(3)  Professor  Comstock  has  devised  a  slat-screen  diaphragm  to 
diminish  the  apparent  magnitude  of  bright  stars.  An  easy 
adjustment  at  the  eye-end  opens  or  closes  more  or  less  a  set  of 
live  slats  somewhat  similar  to  those  of  a  Venetian  blind,  but  made 
of  thin  aluminium  and  not  quite  touching  one  another  when  in 
the  same  plane. 

These  are  set  perpendicular  to  the  meridian,  so  that  a  vertical 
line  of  interference  images  is  formed,  the  central  ones  remaining 

♦  Theie  are  references  to  the  two  well-known  methods  of  obeenring  trannts 
chronogrspbioally.    See  this  maguine,  vol.  ziz.  p.  212. 
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as  pointa  in  all  positions,  while  the  ektemal  odos  quickly  elongate 
into  speetra  as  the  slits  are  narrowed. 

It  is  bolieved  that  this  will  be  the  most  satisfactory  of  screen 
devices,  and  this  may  very  possibly  be  the  case;  bat  all  such 
devices  sppear  to  take  no  account  of  the  fact  that  the  interposition 
of  any  diaphragm  beyond  the  object-glass  may  have  an  effect  upon 
the  line  of  coUimation  due  to  a  displacement  of  the  optical  centre 
of  the  lens,  symmetrical  portions  of  which  can  hardly  be  expected 
to  be  qnite  concentric  for  optical  purposes. 

For  evidence  of  this  it  should  be  sufficient  to  refer  to  the  effect 
of  the  pierced  cube  of  the  Greenwich  transit-circle  on  the  colli- 
nuitor  observations.  W.  W.  B. 


The  Solas  Pah\llax  from  Teansit  op  Venus  Obsbrtations. — 
The  transit  of  Venus  of  1882  seems  a  long  time  ago,  but  it  is  now 
recalled  to  memory  by  the  publication,  in  Compies  Retidusof  1899^ 
December  11,  of  an  abstract  of  a  memoir  by  M.  Bouquet  de  la 
Orye,  in  which  he  gives  the  definitive  results  derived  from  the 
visual  observations  of  the  transit  made  by  the  personnel  of  ten 
expeditions  sent  out  by  the  French  Academy  of  Sciences. 

A  provisional  result  (solar  parallax =8" 7 8)  was  published  in 
1S84,  but  no  details  were  published.  M.  Bouquet  de  la  Grye, 
who  had  taken  part  in  the  observations,  and  mA  published  two 
notes  on  the  subject,  was  charged  with  the  accurate  reduction 
and  publication  of  the  observations  and  was  given  resources  to 
effect  the  computation.  These  are  now  finished,  so  far  as  the 
visual  observations  are  concerned ;  the  result  from  measurement 
of  the  photographs  will  be  published  shortly. 

The  chief  point  that  had  to  be  studied,  and  which  had  led  to 
modification  of  the  provisional  result,  was  the  interpretation  to  be 
^Iven  to  the  tiroes  of  contact  noted  by  the  observers.  It  seems 
chat  some  observers  used  double-refraction  prisms  before  the  eye- 
piece for  the  purpose  of  diminishing  the  Sun's  light ;  but  these  at 
the  same  time  apparently  diminish  his  diameter,  and  hence  retard 
the  time  of  observed  second  contact  and  accelerate  that  of  third 
contact  by  as  much  as  10  seconds  it  is  thought.  Observationa 
made  with  these  prisms  have  not  been  used.  Also  the  observers 
were  instructed  to  lightly  silver  the  object-glasses  so  as  to  diminish 
the  risk  of  cracking  of  the  coloured  eye-shades  by  the  Sun's  heat. 
This  was  thought  to  have  afiected  the  first  published  result,  and 
has  now  been  allowed  for.  More  accurate  values  of  the  longitudes 
of  the  stations  have  now  been  used,  and  in  some  other  respects 
the  data  of  computiition  have  been  improved. 

It  is  scarcely  necessary  to  say  that  there  are  two  distinct 
ntethods  of  treating  observations  of  the  transit  of  Venus,  known 
respectively  as  H alley's  and  Delisle's.  In  the  first-named  the 
distance  between  two  stations  on  the  Earth  which  differ  in  latitude. 
is  taken  as  a  base-line  ;  in  Delisle's  method  the  base-line  is.  tha 
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distance  between  two  stations  which  differ  in  longitude.  Now  the 
stations  to  which  these  expeditions  went  were  all  in  Nortii  and 
South  America,  the  most  nortlierlj  and  most  southerij  being 
separated  by  85®  of  latitude,  but  no  two  stations  were  separated  bj 
as  much  as  three  degrees  of  longitude.  It  is  therefore  obvious  that 
a  better  result  was  to  be  expected  from  Hailey's  method. 

This  method  depends  essentially  on  the  determination  of  the 
time  taken  by  the  planet  to  traverse  a  chord  of  the  disk,  as 
found  from  observations  of  second  and  third  contacts.  ESght 
observers  in  the  northern  liemisphere  and  nine  in  the  southern 
observed  these.  Five  observers,  two  north  and  tbree  south,  had 
comparatively  largo  telescopes—  8  inches  aperture — and  M.  Bouquet 
de  laGrye  first  takes  their  observations  alone,  and  combining  them 
into  six  possible  pairs  finds  for  the  solar  parallax  8"'7996. 

Taking  similarly  the  observations  with  all  the  telescopes  large 
and  small,  and  combining  each  north  observer  with  the  mean  of 
observations  at  south  stations,  there  results  n  =  8"-8o68. 

Purely  as  a  matter  of  curiosity,  the  observations  of  first  and 
fourth  contacts  have  been  treated  by  Halley's  method,  and  give 
n=8"*783.  The  individual  results  are  not  rery  accordant,  which 
is  not  surprising  considering  the  difficulty  of  these  observations, 
especially  those  of  first  contact. 

Coming  now  to  Delisle's  method,  which  necessitates  observations 
of  one  contact  at  two  stations.  Certain  observations  of  third 
contact  not  previously  used  for  want  of  corresponding  second 
contact  were  available  for  this.  And  for  similar  reasons  there  are 
now  some  additional  observations  of  second  contact.  The  actual 
number  of  observations  now  stand  : — Second  contact,  10  at  stations 
south  of  Equator,  12  at  north  stations.  Third  contact,  12  at 
south  stations,  8  at  north.  Combination  of  the  observations  of 
second  contact  at  north  stations  with  those  at  south  gives  as 
result  n=8"772,  of  third  contact  n  =  8"-788. 

M.  Bouquet  de  la  Orye  thinks  that  the  results  from  second  and 
third  contacts,  deduced  by  HaUey's  method,  have  a  probable  error 
of  about  o"*oT,  but  that  the  result  from  Delisle's  method  is  more 
uncertain.  He  is  therefore  led  to  give  as  the  definitive  result  from 
the  French  visual  observations  II«=8"'8o. 


NOTES. 

Comet  Notes. — Ast.  Nach.  3614  contains  definitive  elements  of 
Comet  1897  III.  (Perrine)  by  E.  Wessell.  The  comet  was  onJy 
under  observation  from  1897  ^ct.  16  to  Nov.  27.  It  was  very 
iil-defined,  without  a  nucleus,  so  that  the  observations  are  not  in 
good  agreement  with  one  another,  and  the  elements  cannot  be 
determined  with  great  precision.  Ttie  following  is  the  orbit 
deduced: — 
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T  1897  Dec.  8-67979  Berlin  M.T. 

^  65<>53'  s8M 

S> 32      3     9  f  1897-0. 

i     69    35    58  J 

logg 0-132477 

Act.  Nach.  361 1  GODtains  a  series  of  observations  of  Tattle's 
Comet  (1899  in.)  made  at  the  Lick  Observatory  bj  Mr.  Penine. 
On  March  9  it  was  of  magnitude  11^,  with  a  nndens  of  i6th 
magnitude.  On  April  11  it  was  of  the  loth  magnitude,  2'  in 
diameter,  with  a  i2th-magnitude  nucleus.  The  latest  observation 
was  on  May  i. 

In  the  same  publication  there  is  a  long  series  of  observations  of 
Wolfs  Periodic  Comet  1898  IV.  made  by  Prof.  Hussey,  the  dates 
ranging  from  1898  June  16  to  1899  March  10. 

Tempel's  Comet  1899  IV.  was  observed  on  the  meridian  at  the 
Cape  Observatory  on  20  nights,  ranging  from  1899  July  11  to 
Sept.  9.    (Ast  Nach.  3612.)  A.  C.  D.  C. 


MiiroB  Planet  Notes. — Mr.  H.  N.  Bussell  (Ast.  Joum.  473) 
and  Signer  Millo^evich  (Ast.  Nach.  3609)  have  both  published 
revised  elements  of  (433)  Eros.  The  lattor  aro  probably  the  most 
accurato,  as  he  uses  all  the  observations  made  in  1898-99,  and 
applies  perturbations.  We  give  below  (I.)  .  Bussell's  elements 
for  the  apparition  of  1898  referred  to  the  equinox  of  1898-0; 
(II.)  Millosevich's  elements  for  the  apparition  of  1898  referred 
to  the  equinox  of  1900-0 ;  (III.)  Millosevich's  elements  for  the 
next  apparition  referred  to  the  equinox  of  1900-0. 


I. 

n. 

ni. 

Bpoch   { 

M 

221®   37'      2"*0 

177     39    10  -6 

303      29     57     3 

10    49    31  'O 

12      52     14   -2 
20I5"*2326 

0*1637876 

jJerliD  M.T. 

205®  2»'  27"'98 

177     38    39  '0% 

303     31   46  -59 

10    49    35    30 

12     52   21    99 

2ois"'i6324 

0-1637975 

1900  Oot   31-5 

Beriin  M.T. 
304^  23'  59"-7 

177    38   41  -6 

303     30  40  4 

10    49    38    9 

12     52   48  -2 

201 5  "-12740 

0*1638027 

M      

a 

t    

f  

fi  

]Off« 

^^  ^  * 

M.  Millosevich  gives  an  extended  ephemeris  for  the  next 
.apparition,  from  which  we  give  the  following  extract  (reduced  to 
Greenwich  midnight) : — 
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Date. 


1900  Not.  10 

18 
16 

Dec     4 
12 

20 

28 

1901  Jan.     5 

«3 

21 
29 


R.A. 


h  m  B 

I  56  17 

I  41  4 

I  30  17 

I  26  9 

I  29  7 

I  38  +3 

1  54  7 

2  14  16 
2  38  2 


4    »7 
32    48 


N.Deo. 

0 

1 

54 

18 

53 

34 

5« 

49 

49 

18 

46 

17 

4a 

59 

39 

35 

36 

9 

3* 

44 

a9 

22 

26 

4 

Distance 
from  Earth. 


0*3743 
03534 
03379 

0*3269 
03199 
0*3161 

0-3^55 

o-3'75 
0*3221 

0*3296 
0*3400 


ICagniiude. 


904 
8*76 

8-55 

8*45 
8*46 

8-54 


It  is  interesting  to  note  that  Eros  made  a  close  approach  to 
Mars  on  Oct.  26  last,  the  distance  being  0*28,  while  the  least 
possible  distance  of  the  two  planets  is  0*24.  Such  a  close  approach 
is  rare,  as  their  synodic  period  is  no  less  than  27*59  years,  and  at 
most  conjunctions  their  distance  apart  is  considerably  greater  than 
the  above. 

Planet  EW  proves  to  be  identical  with  (no)  Lydia. 

Planet  (355)  has  been  named  Gabriella,  and  (387)  Aquitania. 

A.  C.  D.  C. 

The  Names  of  the  Satellites  op  TJbantjs. — ^Mr.  Forgan,  of 
the  British  Astronomical  Association,  is  making  enquiries  into  the 
origin  of  the  names  Ariel  and  Umbriel,  the  latter  being,  so  far  as 
he  knovrs,  a  creation  of  Pope  in  his  '  Bape  of  the  Lock,'  How 
these  names  came  to  be  applied  to  the  satellites  of  Uranus  is 
explained  by  a  letter  of  Miss  Lassell  to  Mr.  Forgan,  which  he 
publishes  in  the  current  number  of  the  B.  A.  A.  Journal : — 

•*  In  reply  to  your  query  as  to  the  occasion  of  one  of  the 
satellites  of  Uranus  being  called  '  Umbriel,'  I  may  say  that  the 
name  was  given  by  Sir  John  Herschel,  to  whom  my  father  applied, 
in  order  that  there  might  be  some  distinctiveness  to  separate  these 
satellites  from  those  that  Sir  W.  Herschel  had  been  supposed  to 
discover,  inasmuch  as  their  periods  did  not  agree  with  any  of  those 
four  mapped  out  by  Sir  William. 

**Sir  John  fixed  upon  the  names  Umbriel  and  Ariel  because 
they  were  difficult  to  see,  and  the  one  was  much  darker  than  the 
other.  I  have  no  doubt  the  name  was  taken  from  Pope's  writings, 
but  I  do  not  recollect  that  this  was  positively  so.  Anyhow,  the 
two  names  quite  fit  the  two  satellites,  and  their  names  are  quite 
of  a  similar  class.— Jane  Lassell." 
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Obssbtations  of  the  LfioiaDS. — Col.  B.  Qnutier,  Director  of 
the  Geneva  Observatoir,  has  kindly  sent  lui  a  Beport  of  the 
results  of  observations  of  the  Leonid  meteors  made  in  S>vitzerland. 
There  were  four  stations  from  which  observations  were  made  : — 
I.  The  Geneva  Observatory.  2,  3.  Two  stations  in  the  fortifica- 
tions of  Saint  Maurice,  where,  by  permission  of  Lieut.-Col. 
Dietler,  relays  of  two  soldiers  took  turns  in  observing :  Savatan 
(about  700  metres  above  sea-level)  and  the  fort  T Aiguille  (at  an 
altitude  of  about  1500  metres).  At  Savatan,  one  observer  looked 
eastward,  the  other  westward  ;  at  T Aiguille,  owing  to  the  configu- 
ration of  the  land,  the  aspects  were  north  and  south.  4.  Sal  van, 
on  the  west  side  of  the  valley  of  the  Ehone.  Here  four  observers 
watched  on  the  night  of  November  14-15  ;  but  Col.  Gautier 
points  out  that  as  they  did  not  take  turns,  but  all  observed 
together,  their  keenness  relaxed  somewhat  towards  morning, 
which  accounts  for  the  small  numbers  at  the  end  of  the  table  for 
this  station. 


Central- 

Bate. 

European 
Time. 

Geneva. 

SavaUn. 

TAiguille. 

Salvan. 

h     h 

Leonids  Others. 

Leonids.  Others. 

Leonids.  Others. 

Leonids.  Others. 

Not.  14. 

II    -12 

fog 

0              4 

0              5 

11   -13 

fog 

I               2 

9              4 

13   -14 

I     foggy 

3               * 

9              7 

14   -15 

9               a 

7               3 

12              2 

15    -16 

8               I 

8               t 

16              I 

H              3 

.     16    -17 

u     foggy 

22               0 

3»              3 

36              7 

«7  -I7i 

18               5 

20                      5 

54              7 

14              6 

i7*-i8 

»   foggy 

•     3«               3 

58              5 

"              3 

1 

18  -i8i 

foK 

42              2 

21               I 

1 
1 

i8*-i9 

fog 

9 

1 

Totala.... 

49              8 

.  143            »3 

lit             35 

94            25 

On  November  15  between  11**  and  13**  30™  thirteen  Leonids 
were  observed  at  Savatan,  but  it  was  foggy  during  the  rest  of  the 
watch.  At  I'Aiguille  on  the  same  night  it  appears  to  have  been 
clear  throughout,  but  only  17  Leonids  were  seen  and  8  other 
meteors.  On  the  next  night,  Savatan  had  the  clear  weather,  and 
20  Leooids  were  seen  with  3  other  meteors.  At  TAiguille  it  was 
partially  foggy  aod  only  9  Leonids  were  seen.  At  Geneva  thick 
fog  prevailed  on  both  Nov.  15  and  16,  and  at  Salvan  no  watch  was 
kept. 

M.  Beaurepaire,  Director  of  the  Zo-Sai  Observatory,  Shanghai, 
has  also  favoured  us  with  a  Eeport  of  Leonid  observations  : — 

Watch  was  kept  at  two  stations  eighteen  miles  apart  in  east  and 
west  direction,  Zi-ka-wei  and  Zo-Sai,  on  the  four  nights  of  Nov. 
12,  13,  14,  15.     On  three  of  the  nights  there  was  nothing  worthy 
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of  notice,  but  on  the  night  of  Not.  14,  or  rather  in  the  early 
morning  of  November  15  (civil),  a  few  Leonids  were  seen.  The 
numbers  seen  during  the  consecative  half-hours  are  as  follows,  the 
beginning  of  the  watch  corresponding  to  14*  19^  Q-.M.T.: — 

h    m         h   m                          Leonids.    Non-Leonids. 
Prom  3     o  to  3  30     2  I 

3  30  to  4     o     5  2 

4  o  to  4  30     7  o 

4  30  to  5     o     7  o 

5  oto5  3o     5  o 

M.  Beaurepaire  adds  that  ail  these  meteors  were  remarkable  for 
their  brilliancy.  Those  given  as  Leonids  undoubtedly  radiated 
from  the  loop  of  the  Lion's  bead  between  ti  and  c  :  some  of  these 
were  especially  dazzling,  generally  in  the  case  of  those  shooting 
towards  the  horizon  ;  one  of  such  is  reported  to  have  burst  at  the 
end  of  its  path,  which  was  in  a  south  direction.  EquatoriaUy 
mounted  cameras  were  ready  for  use  at  both  stations,  but  it  was 
not  considered  worth  while  to  use  these,  as  the  meteors  were 
so  few. 

Eeports  from  several  American  stations  are  given  in  the 
January  number  of  Popular  Astronomy^  accompanied  by  charts. 
At  no  place  were  an  excessive  number  of  Leonids  observed ; 
but  the  largest  displays  were  seen  from  Doane  College,  Crete, 
Nebraska,  where  198  meteors,  not  all  of  them  Leonids,  however, 
appeared  on  November  14  between  18**  and  23 J**  G.M.T.,  and 
from  University  Park,  Colorado,  where  150  Leonids  were  counted 
on  November  15  between  21**  and  24**  G.M.T.  On  the  night  of 
Nov.  16  it  was  cloudy  at  Colorado;  but  28  Leonids  were  counted 
at  Doane  Park. 

To  these  may  be  added  reports  from  very  different  longitudes. 
An  officer  of  a  ship  in  long.  168 J**  E.,  lat.  1 1°  S.,  on  the  morning 
of  Nov.  15,  and  in  long,  172°  E.,  lat.  7^°  S.,  on  the  morning  of 
Nov.  1 6,  writes  that  not  more  than  a  score  were  seen  on  either 
morning.  In  a  letter  from  Nelson,  New  Zealand,  where  no 
Leonids  were  seen,  it  is  stated  that  about  3  o'clock  in  the  after- 
noon of  Nov.  1 5  the  roof  of  a  school-house  was  bombarded  with 
pebbles,  which  the  writer  thinks  might  have  been  a  daylight 
appearance  of  the  Leonids.  He  sends  some  specimens  of  these 
pebbles  as  verification  of  his  statement.  It  need  scarcely  be  added 
that  the  radiant-point  is  not  above  the  horizon  at  three  in  the 
afternoon. 


A  Bkilltant  Daylight  Mbteob. — On  the  afternoon  of  Jan.  9, 
at  2^  55",  when  the  Sun  was  shining  brightly  in  a  cloudless  sky, 
there  \ias  seen  by  several  persons  at  widely  different  places — so 
many  as  to  leave  no  doubt  as  to  the  actuality  of  the  phenomenon — 
a  brilliant  fireball.  Most  of  the  reports  come  frpm  Surrey,  Sussex, 
and  Kent,  but  it  was  seen  also  at  Maida  Yale,  London,  and  from 
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Dunstable.  The  general  description  is  that  it  looked  like  a  ball  of 
luminous  metal,  and  threw  off  flakes  of  flame  as  it  went ;  the  dura- 
tion was  estimated  at  three  or  four  seconds  by  one  observer,  but 
the  time  is  variously  given.  The  observations  are  summarised 
(probably  by  Mr.  Denning)  in  Nature  of  January  25,  and  from 
them  a  real  path  is  deduced,  which  is  given,  however,  as  liable  to 
revision  if  further  descriptions  come  to  hand.  "The  met«or 
began,  59  miles  in  height,  over  a  point  10  miles  east  of  Yalognes, 
near  Cherbourg,  France.  Meteor  ended,  23  miles  in  height,  over 
Calais,  France.  Length  of  path  175  miles.  Radiant-point 
28o^  1 2V' 

Such  a  phenomenon  is  rare,  but  not  unprecedented.  A  fireball 
of  somewhat  similar  character,  but  leaving  no  trail,  was  seen  from 
Dublin  and  from  observers  in  England  soon  after  noon  on  1894, 
Februarys*.  

Thb  Astbonomical  and  Astrophysical  Society  of  America. 
— We  have  been  favoured  with  a  copy  of  the  first  publication  of 
this  Society,  which  was  organized  at  the  conference  of  astronomers 
and  astrophysicists  held  at  the  Yerkes  Observatory  in  September 
last.  The  publication  is,  in  some  way,  a  report  of  this  first 
meeting,  giving  the  Articles  of  Constitution,  the  Bye-Laws  of  the 
Society,  and  abstracts  of  the  papers  presented  at  the  meeting. 
These  abstracts  are  excellent  reading ;  they  are  not  too  long,  but 
indicate  clearly  the  scope  of  all  the  best  things  done  in  the  way  of 
astronomy  in  America  in  the  last  year  or  two.  Some  of  these  we 
have  already  noticed  in  this  magazine.  Among  those  that  are  new 
to  us  is  the  description  of  an  instrument  called  a  Phonochronograph, 
which  appears  to  be  the  barrel  of  a  phonograph  used  as  a  chrono- 
graph ;  a  clock  completes  an  electric  circuit  every  second  or  every 
two  seconds  in  the  ordinary  way,  which  causes  a  hammer  to  strike  a 
sounding-box,  and  so  marks  the  phonograph  barrel ;  the  observer 
similarly  marks  the  barrel  by  his  voice.  The  records  on  the  barrel 
are  afterwards  read  by  eye  with  the  aid  of  a  microscope,  or  it  is 
possible  to  read  them  by  ear.  The  idea  is  ingenious,  but  does  not 
appear  to  have  much  advantage  over  other  forms  of  chronograph. 
These  abstracts  of  papers  are  printed  on  fine  paper  with  wide 
margins,  and  altogether  the  Eoport  is  an  artistic  production.  We 
shall  look  forward  to  receiving  the  second  volume  next  year. 


8oLA*E  Halos  and  Parhslia. — On  the  morning  of  Thursday, 
January  1 1,  between  9^  30"  and  11**  30",  a  well-defined  exhibition 
of  these  solar  phenomena  occurred.  The  following  description, 
taken  from  Nature  of  January  18,  appears  to  be  compiled  from  the 
statements  of  several  correspondents  in  Sussex  and  Surrey  : — 

**  The  halos  consisted  of  (i)  a  first  bow  concentric  with  the 

^  See  this  tnagasine,  vol.  xvii.  p.  112. 
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Sun,  red  within,  blue  or  green  without,  and  having  an  angular 
radius  of  21°  or  22°;  (2)  a  second  circle  or  halo,  similar  to  tiie 
first,  but  at  twice  the  angular  distance  from  the  Sun ;  (3)  two 
inverted  arches  touching  the  two  concentric  halos,  blue  or  green 
on  the  concave  side,  and  red  on  the  convex ;  (4)  bright  patches  or 
mock  suns  on  the  same  level  as  the  Sun,  and  apparently  lying  on 
the  halos.  The  sky  near  the  horison  was  cloudless  but  misty,  the 
Sun  being  faintly  visible. 

A  Magitetio  Dibtubbance. — A  disturbance  of  the  magnets  of 
unusual  character  occurred  on  the  night  of  January.  19  between  6^ 
and  9*^  P.M.  The  main  feature  of  the  disturbance,  as  recorded  at 
the  Eoyal  Observatory,  Greeawieh,  consisted  of  a  bold  decrease 
of  declination  to  the  extent  of  28'  between  6^*  p.m.  and  7**  30"*  P.M., 
with  return  of  the  magnet  to  its  normal  position  by  8**  30"  P.M., 
followed  by  a  smaller  wave  in  the  same  direction  to  the  extent  of 
12'  between  8^*  30"  p.m.  and  9**  p.m.  In  the  horizontal  force  trace 
a  number  of  rapid  fluctuations  were  shown.  On  the  succeeding 
night  (night  of  January  20-21)  other  minor  movements  were 
shown.  Owing  to  a  period  of  cloud  about  this  date,  it  is  not 
known  whether  these  movements  were  accompanied  by  mani- 
festation of  sun-spots. 


A  CoMPAEisoN  OF  SOME  Natioxal  Obsebvatobies. — The  future 
of  the  U.S.  Naval  Observatory  is  evidently  a  matter  of  some 
interest  just  now.  In  the  Pub,  Ast.  Soe.  Pacific^  no.  71,  there  is 
a  long  article  on  the  subject,  containing  among  other  things  a 
comparison  of  the  resources  and  of  other  facts  relating  to  certain 
well-known  observatories,  which  may  be  interesting  enough  to 
reproduce. 

The  annual  income  of  the  U.S.  Naval  Observatory  is  $85,000, 
of  the  Paris  National  $53,000,  Greenwich  $49,000,  Harvard 
$46,000,  Poulkova  $46,000,  Cape  of  Good  Hope  $33,000. 

The  Naval  Observatory  grounds  cover  70  acres,  valued  at 
$66,000.  The  Harvard  Observatory  covers  seven  acres  near  a 
populous  part  of  the  city,  valued  at  $50,000.  We  can  add  to  this 
that  Greenwich  Observatory  covers  about  three  acres,  but  it  is 
difficult  to  estimate  its  value,  owing  to  the  circumstances  of  the 
case. 

The  buildings  of  the  Naval  Observatory  are  valued  at  $457,513, 
of  Harvard  at  $52,000,  and  those  at  Arequipa  at  $12,000.  The 
Greenwich  buildings  are  certainly  of  more  value  than  the  Harvard 
estimate,  and  probably  less  than  that  of  the  Naval,  but  the  an- 
tiquity of  parts  of  Greenwich  might  enhance  its  value  if  it  were 
ever  put  on  the  market. 

The  Naval  Observatory  has  had  ten  Superintendents  in  thirty- 
three  years.     Greenwich  has  had  eight  Directors  in  two  hundred 
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and   twenty-four   yean.   -  Harvard    Observatory  has  had   four 
Directors  in  fifty-nine  years. 

Thb  Ephemerides  in  the  *  Annuaire  da  Bureau  des  Longitudes ' 
of  former  years  have  in  most  cases  been  made  to  conform  to  the  time 
in  general  use — that  is,  the  day  was  divided  into  two  periods  of 
12  hours  each.  The  ephemerides  of  variable  stars  have,  however, 
been  given  in  accordance  with  astronomical  time  reckoning.  In 
the  *  Annuaire '  for  this  year  a  change  has  been  made,  and  all  the 
ephemerides  are  given  in  Civil  Time,  the  hours  being  numbered  from 
o  to  23,  midnight  being  o  hours.  It  is  due  to  this  change  that 
the  minima  of  variable  stars  in  our  Companion  are  this  year  given  in 
Civil  Time,  as  announced  in  the  January  number  *.  This  clumge  in 
the  Paris  publication  has  given  rise  to  various  newspaper  paragraphs 
of  doubtful  accuracy.  It  has  been  stated  that  the  Paris  Observatory 
is  to  adopt  the  same  system,  and  that  the  24-hour  clock-dial  is  to  be 
adopted  generally  in  France ;  but  we  believe  there  is  no  foundation 
for  these  statements. 

M.  CauLS,  the  Director  of  the  Bio  Observatory,  published,  about 
a  year  ago,  some  very  convenient  little  tables  for  approximately 
predicting  the  circumstances  of  an  occultation  at  any  station. 
He  has  now  published  a  more  elaborate  work,  which  enables  the 
predictions  to  be  rendered  accurate  to  within  a  few  seconds  of 
time;  the  computation  being  assisted  by  some  carefully-drawn 
curves  on  millimetre  paper,  which  are  contained  in  the  book. 

It  is  announced  that  Prof.  William  Harkness,  Astronomical 
Director  of  the  U.S.  Naval  Observatory,  retired  as  Bear-Admiral 
on  December  17  on  reaching  the  age  of  sixty  years.  Prof.  S.  J. 
Brown  has  been  appointed  to  succeed  him  at  the  Observatory. 

The  Gold  Medal  of  the  Boyal  Astronomical  Society  has  this 
year  been  awarded  to  M.  Poincar^,  for  his  researches  in  celestial 
mechanics. 

Mat  we  offer  our  best  congratulations  to  Capt.  W.  de  W.  Abney, 
who  has  been  promoted  to  a  Knight  Commandership  of  the  Order 
of  the  Bath. 

The  Annual  General  Meeting  of  the  Boyal  Astronomical 
Society  will  be  on  Friday,  February  9,  at  3  o'clock  in  the  afternoon. 
The  next  meeting  of  the  British  Astronomical  Association  will  be 
on  Wednesday,  February  28. 


'  From  an  Oxford  Notb-Book. 

It  will  be  news  to  many,  perhaps  even  to  the  Editors  of  this 

magazine,  that  a  contemporary  has  appeared  under  the  title  llie 

Astronomer,    We  may  cordially  wish  it  a  long  life,  although  its 

life-history  is  an  unusual  one ;  for  as  yet  it  has  not  published  a 

*  We  issue  a  slip  with  this  number  to  be  inserted  in  the  Companion, 
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single  number,  only  a  titlepage — nay,  not  even  a  whole  titlepage, 
as  I  shall  explain  presently.  I  am  referring  to  the  magasiDe 
which  appears  on  the  stage  in  the  play  of  '  A  Message  from  Mars  * 
at  the  Avenue  Theatre,  which  1  advise  all  who  like  a  thoroughly 
amusing  play  to  go  and  see.  Mr.  Charles  Hawtrey  is  admirable 
as  a  second  Scrooge,  who  is  converted  from  his  selfish  ways  bj  a 
*'"  Messenger  from  Mars."  He  fails  asleep  in  his  armchair  reading 
a  copy  of  our  new  contemporarv,  whose  title  I  could  plainly 
see  from  the  tftalls.  Curiosity  being  thus  excited  I  wrote  to 
Mr.  Hawtrey  for  information,  and  he  most  kindly  sent  me  the 
magazine  used  on  the  "  first  night,"  which  proves  to  be  a  copy  of 
the  Review  of  Reviews^  with  The  Astronomer  pasted  over  the  l^tle, 
so  that  even  the  titlepage  of  our  contemporary  is  not  its  own. 
As  for  contents  (other  than  the  spurious  ones  belonging  to  the 
effaced  title)  there  is  but  a  scrap  of  paper,  with  the  words  type- 
written, which  the  actor  says  before  he  falls  asleep.  They  com- 
mence as  follows : — 

Well,  now  for  Mars.  That's  better,  rm  comfortable  at  last.  "  Latest 
obseryations  baye  revealed  Ptrange  ligbts,  which  some  astronomers  believe  to  be 
signals  put  oat  in  the  hope  of  attraotine  an  answer  from  our  planet."  I  don*t 
b^eye  a  word  of  it.    The  thing's  absurd.    And  yet,  &e.,  &e. 

In  last  month's  notes  I  fear  I  may  have  put  Mr.  W.  E.  Cooke 
into  rather  a  false  position,  by  mentioning  a  proposal  for  raising 
the  figure  5  as  an  original  suggestion  of  his  owtf.  He  did  not,  in 
any  way,  claim  it  as  original ;  but  it  was  new  to  me,  and  I  men- 
tioned the  source  from  which  it  came.  It  has  since  been  pointed 
out  that  the  principle  is  adopted  in  the  Harvard  Photometry :  it 
also  appears  in  Hayford's  *  Geodetic  Astronomy '  (New  York : 
1898),  p.  271 ;  and  perhaps  elsewhere.  There  has,  of  course,  not 
been  time  to  hear  from  Mr.  Cooke  on  the  subject ;  but  I  hope  he 
will  not  have  been  unduly  perturbed  by  my  mistake.  The  sug- 
gestion is  also  referred  to  by  Mr.  ElHs  in  another  part  of  this 
number  (p.  95).  Since  writing  the  note  last  month  I  have  used 
the  principle  in  practice,  and  find  it  simple  and  convenient. 

The  reference  to  Hayford's  '  Astronomy '  in  the  preceding 
paragraph  was  given  roe  by  the  Director  of  the  Lisbon  Observa- 
tory, Capt.  C.  A.  de  Campos  Rodrigues.  He  very  kindly  writes 
to  say,  in  answer  to  the  enquiry  whether  anyone  uses  second 
differences  in  interpolating  from  lo-day  ephemerides,  that  it  has 
been  the  practice  to  use  second  differences  at  the  Lisbon  Obser- 
vatory ever  since  1878 — t. «.,  since  regular  observations  of  Almanac 
stars  have  been  made.  The  Lisbon  Obser^-atory  has  published  so 
little  recently  that  this  news  is  very  welcome  as  evidence  that 
good  and  accurate  work  is  being  done  there ;  and  we  may  trust 
soon  to  have  it  in  published  form.  Some  of  us  may  be  in  the 
neighbourhood  of  the  Observatory  next  May,  "  for  cause  of 
Skiences,"  as  they  said  in  Japan. 
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Thb  following  postcard  was  received  the  other  day  from  an 
unknown  correspondent.  To  reproduce  it  verbatim  seems  the 
best  w'aj  of  helping  his  project  of  improving  Ambronn's  great 
work ;  and  I  do  so  the  more  cordially  because  he  makes  several 
polite  and  even  flattering  remarks  which  it  is  a  pleasure  to  print. 
Such  opportunities  are  too  rare  to  be  neglected : — 

Mr.  "  Oxford  Note-Book,"— 

I  venture  to  put  before  you  as  a  supreme  court  now  of  astronomical 
current  appreciation,  the  enumeration  of  some  slight  wants  I  find  in  the  general 
execution  of  Ambronn*8  *  Handbuch  der  Instrumentenkunde/  to  become  much 
more  useful  and  handy  as  a  reference  book  :  i.  Each  cut  should  bear  a  descrip- 
tive title ;  1.  If  possible  also  a  legend  of  its  letters ;  3.  The  reference  letters 
in  the  text  should  be  all  in  italics ;  4.  There  should  be  some  sort  of  biblio' 
graphy,  at  least  of  the  works  mentioned,  such  as  Loewenherz.  Bericht  (iiber 
'was?  .  .  .  .)i  Konkoly,  Anleitung.  &c. ;  5.  All  dimensions  should  be  reduced  to 
the  metric  system— ^me  are  in  French  inches,  some  in  English,  some  in  centi- 
metres. Perhaps  if  you  patronize  those  improTements  may  they  be  adopted  in 
some  new  edition,  or  in  new  like  work.  Wishing  a  Happy  New  Year  to  the 
Junior  member  and  bis  parent,  I  really  apologize  for  adoressing  you  anonym- 
ously ;  but  as  my  name  would  tell  you  nothing  indeed,  I  prefer  to  remain  name- 
less, only  as  (like  everybody,  I  think) 

1899,  Dec.  28.  An  eageh  Reader  of  the  Note-Book. 


Mr.  W.  Ellis  has  kindly  sent  me  the  foUo^^ing  note : — 

Attention  has  sometimes  been  drawn  in  the  Oxford  Note-Book  to  the 
exceMive  number  of  figures  employed  in  giring  values  of  physical  contents 
and  in  astronomical  calculations  generally.  But  astronomers  are  not  the  only 
people  «  ho  run  into  extremes  in  this  way.  Those  who  take  interest  in  matters 
luusical  will  know  how  imperfect  was  the  yiolin-bow  long  after  the  riolin  itself 
had  reached  a  point  of  comparative  perfection— until,  indeed,  by  the  genius  of 
the  younger  Tourte  in  the  last  century  (by  which,  perhaps,  at  this  moment  I 
ought  to  say  that  I  mean  the  eighteenth)  the  previous  unsatisfactory  pattern  of 
bow  became  superseded  by  Toiirte*s  elegant  construction,  that  has  made  of  the 
violin  almost  another  instrument.  The  Rev.  H.  B.  Haweis,  in  his  lately 
published  very  interesting  work  on  '  Old  Violins,'  gives  the  length  of  the  bow 
as  fixed  by  Tourte  as  between  29-134  and  29*528  inches.  What  can  o'ooi  here 
signify  ?  one  would  rather  think  that  the  length  might  be  a  function  of  that 
of  a  roan's  arm.  Two  bows  that  I  possess  (neither  of  them  a  Tourte,  un- 
fortunately) have  lengths  of  29*2  and  29*4  inches  respectively. 


Three  important  documents  have  come  to  hand  this  month 
from  the  United  States — the  first  report  of  the  Board  of  Visitors  of 
t  he  U.S.  Naval  Observatory,  the  account  of  the  first  meeting  of  the 
Astronomical  and  Astrophysical  Society  of  America,  and  the  first 
Annual  Eeport  of  the  Director  of  the  Yerkes  Observatory.  In 
brief  notes  like  these,  only  the  most  ca.sua]  reference  can  be  made 
to  any  of  them,  though  voluminous  commentaries  could  be  written 
oil  each.  It  is  news  to  me  that  the  resources  of  the  U.S.  Naval 
f)bservatory  are  so  large — half  as  much  again  as  those  of  Paris, 
Cin;euwich,  and  Harvard  (which  are  nearly  the  same).  The  new 
Director,  Prof.  S.  J.  Brown,  has  spent  some  time  in  studying  the 
Ol^ervatories  of  Europe,  and  seems  well  aware  that  there  is  a 
discrepancy  between  the  resources  of  Washington  and  its  output 
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of  work.  We  may  wish  liim  all  good  wishes  in  his  endeayoun  to 
remove  this  discrepancy.  The  esrablishment  of  a  Board  of  Viaiton 
is  a  good  move.  Even  if  a  Board  be  not  very  active  (and  some- 
times this  is  the  best  kind  of  Board),  it«  Annual  Meeting  acta  as 
an  incentive  to  bring  the  work  of  the  Observatory  up  to  date,  take 
stock  o{  matters  generally,  and  have  a  thorough  clean  down ;  all 
of  which  are  most  beneficial. 


The  new  Astronomical  and  Astrophysical  Society,  thoogh  in 
some  respects  the  American  counterpart  of  our  Boyal  Astro- 
nomical Society,  is  apparently  to  differ  from  it  in  several  essentials. 
*'  It  is  not  intended  that  the  Society  shall  maintain  a  library,  and 
an  exchange  of  publications  with  other  societies  is  not  expected." 
I  suppose  it  would  be  diHicult  to  fix  on  any  local  habitation  for  the 
library  that  would  give  general  satisfaction.  Further,  the  present 
practice  with  regard  to  papers  submitted  is  to  print  ahttracts  in 
the  journal  Science,  reprinting  these  in  pamphlet  form  for  distriba- 
tion ;  but  the  regular  printing  of  the  complete  popers  is  apparently 
not.  to  be  a  function  of  the  Society.  Now  the  printing  of  papers 
is  a  ver}'  serious  part  of  the  usefulness  of  the  Royal  Astronomical 
Society ;  and  it  may  well  cause  us  a  little  surprise  that  the  new 
Society  does  not  apparently  anticipate  that  it  will  have  to  under- 
take similar  work  in  the  near  future,  especially  as  the  two  dosen 
papers  from  which  extracts  are  given  reach  a  very  high  standard ; 
and  we  may  even  remark  that  the  very  qualification  for  roember- 
sliip  is  couched  in  the  words,  '•  any  person  deemed  capable  of 
preparing  an  acceptable  paper  upon  some  subject  of  Astronomy, 
Astrophysics,  or  related  branch  of  physics,  may  be  elected  by  the 
Council  to  membership,  Ac.,  &c.  The  contrast  between  our 
cousins  over  the  water  and  ourselves  is  thus  complete.  When  we 
elect  Fellows  we  ask  nothing  about  their  ability  to  write  good 
papers  ;  but  if  they  write  them  we  print  them.  **  Over  there  " 
they  carefully  ask  a  candidate  *'  Can  you  write  a  paper  ?  "  and  if 
he  (;an  they  elect  him,  and  do  not  undertake  to  print  the  result 
of  his  labours.  But  no  doubt  there  are  excellent  reasons  for  this 
determination.  The  "  Constitution  and  By  Laws  "  seem  admirable 
— brief  and  to  the  point.  Some  phrases  sound  oddly  in  English 
ears  :  e,  g,, ''  tellers  appointed  by  the  Chair  shall  canvass  the  ballots 
thus  cast.^ 


The  First  Report  of  the  Yerkes  Observatory^  very  welcome. 
Amid  many  difficulties  Prof.  Hale  has  at  last  got  well  under  way, 
and  has  produced  a  thoroughly  business-like  report.  The  only 
omission  I  notice  is  a  paragraph  labelled  ''  personal  establishment  ** 
stating  clearly  what  persons  constitute  the  staff  of  the  observa- 
tory. One  of  them.  Prof.  Barnard,  we  are  glad  to  see  in  England 
just  now  ;  he  is  looking  for  the  best  portrait-lens  in  existence,  and 
we  mav  wish  him  luck  in  an  arduous  search. 
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ANNUAL  GENERAL  MEETING  OF  THE  ROYAL 
ASTRONOMICAL  SOCIETY. 

Friday,  1900  February  9. 

Prof.  G.  H.  DABWiy,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

Secretaries :  H.  F.  Nbwall,  M. A.,  and  F.  W.  Dtboit,  M.A. 

Mr.  Dyson  read  the  Minates  of  the  last  Annual  Meeting,  which 
were  confirmed. 

Mr,  Inwards  read  the  Report  of  the  Auditors,  which  stated  that 
they  had  examined  the  Treasurer's  accounts  for  the  year  1899, 
and  had  found  and  certified  the  same  to  be  correct.  The  cash 
in  hand  on  1899  December  3 1,  including  balance  at  bank,  was 
£434  6s,  2d,,  as  compared  with  ^£565  6s,  Sd,  on  1899  January  i. 
During  the  year  considerable  changes  had  been  made  in  the 
investments  of  the  Society,  the  particulars  of  which  were  set  out 
in  the  account  accompanying  the  Report.  They  had  inspected 
the  books,  instruments,  and  other  effects  in  the  possession  of  the 
Society,  which  appeared  to  them  to  be  in  a  very  satisfactory 
condition. 

The  Treasurer's  accounts  and  the  Auditors'  report  thereon  were 
adopted  by  the  Meeting. 

Mr,  Newall  read  extracts  from  the  Report  of  the  Council  for  the 
past  year.  The  Society  had  lost  by  death  since  the  last  General 
Meeting  the  following  Fellows : — Lieut.  Baillie,  Rev.  E.  L.  Ber- 
thon,  James  Carpenter,  Samuel  Cooke,  Thomas  Finch,  Nathaniel 
E.  Green,  John  Marshall,  B.  T.  Moore,  John  Newton,  C.  L. 
Prince,  G.  C.  Pulsford,  J.  C.  Roger,  Rev.  John  Slatter,  Hale 
Wortham. 

Mr.  Dyson  read  extracts  from  the  Reports  of  Observatories  for 
the  year  1899 ;  diagrams  in  illustration  of  these  were  thrown  on 
the  screen. 
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Mr.  NewaU  read  extracts  from  the  notes  on  the  progress  of 
Astronomy  during  the  past  year,  which  were  also  illastrated  bj 
lantern-slides.  The  following  are  the  headings  ^of  the  notes  : — 
Discoverj  of  Minor  Planets,  Double  Stars,  Variation  of  Latitude, 
Variation  of  Gravity  at  the  Earth's  Surface,  the  Measurement  of 
Base  Lines  and  Standards  of  Length,  Longitude  Determination, 
Star  Catalogues,  the  Comets  of  1899,  ^^®  Astrographic  Chart, 
Meteoric  Observations. 

During  the  reading  of  these  extracts,  M.  Poincar^,  accompanied 
by  the  French  Ambassador,  entered  the  room  and  was  received  by 
the  President. 

The  President.  The  Gold  Medal  of  the  Eoyal  Astronomical 
Society  has  this  year  been  awarded  to  M.  Henri  JPoincar^.  (Loud 
applause.)  We  have  the  honour  also  to  welcome  His  Excel- 
lency the  French  Ambassador.  (Kenewed  applause.)  As  your 
President,  the  agreeable  duty  of  presentbg  the  Medal  to  M.  Poin- 
car^  falls  upon  me,  but  before  doing  so  I  will  endeavour  to  lay 
before  you  the  grounds  upon  which  the  Council  have  made  this 
award. 

Prof.  Darwin  gave  an  instructive  address,  summanzing  M. 
Poincar^'s  work  relating  to  rotating  fluid  bodies,  the  tides, 
the  figure  of  the  Earth,  the  problem  of  three  bodies,  and  periodic 
orbits.  At  its  conclusion  the  Medal  was  presented  to  M.  Poincare 
amid  the  loud  applause  of  the  assembly,  the  President  adding  that 
in  handing  the  Medal  to  M.  Poincar^,  and  in  seeking  to  do  him 
honour,  the  Society  felt  itself  honoured. 

Col.  Waterhmse.  I  think,  gentlemen,  we  have  all  listened  with 
very  great  interest  and  pleasure  to  the  Report  of  the  Council  and 
to  our  President's  Ad^^ss.  I  beg  to  propose  that  the  Beport 
now  read  be  received,  adopted,  printed,  and  circulated  in  the  usual 
manner,  together  with  the  President's  Address  and  the  Beport  of 
the  Auditors. 

Admiral  Sir  Erasmus  Ommanney.    I  beg  to  second  that. 

M.  Poincar^  and  the  French  Ambassador  now  left  the 
Meeting. 

The  President.  We  now  come  to  special  business.  We  will 
first  consider  the  proposal  to  make  an  addition  to  Bye-Law  24. 
The  Secretary  will  read  the  proposed  addition. 

Mr.  Newall.  It  is  proposed  that  the  existing  Bye>>Law  24  be 
amended  by  the  addition  of  a  Clause.  This  Bye-Law  relates  to 
the  resignation  of  Fellows.  At  present  it  reads  that  a  Fellow 
who  wishes  to  resign  shall  continue  liable  to  the  annual  contri- 
butions until  he  shall  have  discharged  all  sums  (if  any)  due  by 
him  to  the  Society.  The  addition  which  is  proposed  is  this: — 
*'  Provided  that  in  the  case  of  a  Fellow  who,  being  in  arrear  of  the 
payment  of  his  annual  contribution,  should  signify  his  desire  to 
resign  his  !]?ellowship,  it  shall  be  within  the  power  of  the  Council, 
in  case  of  his  inability  to  pay  or  for  any  other  adequate  reason,  to 
remit  a  portion  or  tiie  whole  of  any  such  liability  by  a  special 
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Tote,  in  which  at  least  two-thirds  of  those  present  and  voting  shall 
concur.** 

The  President.    Will  you  explain  the  reason  of  the  proposed 
addition,  Mr.  Knobel  ? 

Mr,  Knobel,  Mr.  President,  I  would  like  to  say  a  few  words  to 
explain  the  action  of  the  suggested  alteration  of  the  Bye-Law. 
Tor  years  past  our  Bye-Laws  have  been  deficient  in  one  way,  that 
they  have  not  allowed  the  Council  any  discretion  to  deal  with 
certain  cases  of  Fellows  who  are  in  arrear  with  their  subscriptions, 
«nd  whose  cases,  in  many  instances,  have  been  exceedingly  painful 
«nd  deserving  of  every  consideration.  The  Bye-Laws  have  not 
billowed  the  Council  to  do  anything  except  to  proceed  to  the 
rigorous  course  of  eventually  expelling  such  Members.  That  has 
seemed,  over  and  over  again,  very  hard  indeed.  I  have  in  my 
mind  at  this  moment  such  cases,  of  men  brought  into  pecuniary 
difficulties  by  agricultural  distress,  of  clergymen  who  were  perfectly 
unable  to  pay  the  arrears  of  their  subscription,  and  by  the  Bye- 
Xaws  there  was  no  possibility  of  the  matter  being  remitted,  or  the 
Council  exercising  any  power  in  their  favour.  In  one  of  the  Bye- 
Xiaws — ^I  forget  which — ^it  is  stated  that  should  a  Fellow  be  so 
many  years  in  arrear  with  his  subscription,  the  Treasurer  should 
report  his  arrears  to  the  Council,  and  that  the  Council  have  then 
no  alternative  whatever.  They  are  bound,  on  the  report  of  the 
Treasurer,  to  suspend  the  name  of  the  defaulting  Fellow,  and 
eventually  expel  him.  That,  I  am  sure,  Fellows  will  agree  with 
me  is  a  hardship  which  we  should  like  to  modify,  and  to  put  it  in 
the  power  of  the  Council  to  exercise  some  discretion  in  the  cases 
of  numerous  persons  which  are  deserving  of  consideration.  Those 
are  the  reasons  which  have  induced  the  Council  to  suggest  this 
alteration  in  the  Bye- Law. 

The  President.    I  think  I  may  put  this  at  once  to.  the  vote, 
unless  any  Fellow  desires  to  make  comment. 
The  motion  was  carried  unanimously. 

The  President,  You  have  all  received  notice  of  a  proposal  by 
the  Council  to  alter  the  Bye-Law  as  to  the  hour  of  meeting.  I 
should  explain  how  it  comes  about  that  this  proposal  is  made  by 
the  Council.  A  Fellow  of  the  Society  sent  in  a  notice  in  January 
Xi^hich  was  exactly  four  weeks,  less  about  three  hours,  before  this 
present  moment.  Our  Bye-Laws  say  that  notice  must  be  given 
one  month  before  the  Annual  General  Meeting.  At  its  last 
meeting  the  Council  did  not  care  to  pronounce  what  is  the  exact 
meaning  of  '*  a  month,"  or  whether  the  deficiency  of  an  hour  or 
two  was  material.  I,  for  my  part,  express  no  opinion  upon  that. 
It  appeared  to  the  Council  that  the  best  way  to  proceed  was  to 
make  this  a  motion  of  the  Council,  without  expressing  any 
opinion  of  its  merits.  The  Bye-Law,  altered  as  proposed, 
\i^ould  read  thus  : — '*  The  business  shall  commence  at  5  o'clock 
in  the  afternoon  precisely,  when  the  Minutes  of  the  preceding 
Meeting  shall   be  read,  and  the  Minutes  of  the  Council   laid 
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on  the  table  for  the  in8peerion  of  Fellows  if  required."     That 

is  the  motion,  but  the  Council,  afl  I  say,  did  not  consider  it  on 

its  merits.     It  is  brought  forward  in  order  that  the  Fellow,  who 

at  least  claims  to  have  fulfilled  the  letter  of  the  law,  should  not 

be  ruled  out  on  a  technical  objection.     After  these  preliminary  ^^ 

remarks,  I  invite  discussion  on  this  proposed  alteration  of  our  /  ^^ 

Bye- Laws  as  to  our  hour  of  meeting.  I  ^ 

Mr.  Knobel.     I  take  it  that  the  proposal  of  the  Council  does  not  I  "^^ 

require  a  proposer  and  seconder  ?  ^  1  ^^ 

The  Prtsident.  I  should  imagine  not,  as  in  the  other  case  which 
we  have  just  considered. 

The  Astronomer  lloyal,  I  think  if  it  is  proposed  by  the  Council 
that  is  sufficient. 

Mr.  Knobel.  After  the  statement  you  have  made.  Sir,  there 
seems  to  be  one  course  which  is  most  desirable.  You  state  that 
the  Council  bring  this  forward  without  expressing  any  definite 
opinion  upon  it,  and  I  infer  from  that  that  you  mean  it  is  brought 
forward  rather  for  the  purpose  of  elucidating  the  opinion  of  the 
Fellows  than  with  the  idea  of  legislating.  Putting  that  inter- 
pretation upon  your  words,  I  beg  to  move  the  previous  question. 
The  effect  of  moving  the  previous  question  is  that  full  discussion 
can  take  place  upon  the  merits  of  the  motion.  If  the  previous 
question  be  carried,  after  debate,  then  the  motion  falls ;  but  still 
you  have  the  advantage  of  debate  and  discussion,  and  of  hearing 
different  views.  If  the  previous  question  is  negatived,  then  th« 
substantive  motion  must  be  immediately  put  to  the  Meeting,  and 
with  that  idea,  if  I  am  correctly  interpreting  what  you  meant,  I 
make  that  motion,  and  proceed  to  make  my  remarks  upon  the 
question  brought  forward. 

The  President.  I  entirely  agree  that  our  meaning  is  as  you 
have  stated,  but  I  have  no  power  of  binding  the  Society  in  any 
way.  If  they  choose  to  vote  for  the  alteration  of  the  Bye-Law  I 
am  powerless  to  prevent  it. 

Mr.  Knobel,  This  is  an  old  question.  It  has  been  brought 
before  the  Society  several  times  during  the  last  ten  or  twelve 
years  at  least,  and  this  is  the  fifth  occasion  on  which  this  same 
motion  has  been  made.  On  the  four  previous  occasions  it  has 
been  completely  defeated.  After  every  effort  has  been  made  to 
elucidate  the  views  of  the  Fellows  by  plebiscite  as  to  altering  the 
time  of  our  evening  Meeting,  the  vote  and  the  opinion  of  the 
Fellows  at  large  have  been  invariably  one  way.  They  have  been  op- 
posed to  making  any  change.  In  my  opinion  that  is  quite  correct. 
It  is  a  question  I  am  far  from  saying  should  not  be  investigated  and 
enquired  into,  and  views  ascertained  before  we  come  to  anything 
like  legislation.  We  always  notice  that  at  the  Annual  Meetings 
we  see  different  faces  from  those  we  see  at  the  evening  Meetings. 
That  is  a  very  significant  point,  for  it  shows  that  any  vote  takem 
by  the  Fellows  assembled  this  afternoon  would  not  necessarily  be 
agreed  to  by  those  who  attend  our  regular  evening  Meetings.     We 
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therefore  should  be  extremely  cautious  how  we  proceed  in  altering 
our  established  customs.  Such  a  custom  can  onlj  be  altered  after 
a  very  careful  ascertainment,  not  only  of  the  opinion  of  the 
Fellows  at  large^  but  also  only  after  a  more  careful  investigation 
than  has  hitherto  been  made  by  the  Council,  as  to  how  such  a 
change  would  operate  upon  the  conduct  of  business.  It  is  obvious, 
when  we  are  investigating  a  proposition  such  as  that  now  sub- 
mitted, that  we  should  take  into  consideration  the  fact  of  the 
continuous  meetings  of  Committees,  Council,  and  Society ;  that 
the  Fellows  at  large  should  not  merely  consider  what  is  convenient 
for  thejnselves  in  attending  Meetings  for  general  purposes,  but 
should  consider  also  what  is  convenient  for  the  conduct  of  business 
at  such  Meetings  as  I  have  named.  Supposing  we  were  to  meet 
at  5  o'clock,  the  Council  would  have  to  meet  much  earlier, 
and  there  would  be  no  time  between  the  Council  Meeting 
and  the  5  o'clock  Meeting,  and  the  Committee  Meetings  would 
have  to  be  held  in  the  morning.  Then  there  is  another  point.  It 
is  largely  an  amateur  Society.  The  majority  of  the  Fellows  are 
amateurs  engaged  in  business,  and  therefore  could  not  attend  the 
Meetings  in  the  mornings.  It  is  an  important  point  that  such 
Committee  Meetings,  as  would  have  inevitably  to  be  held  in  the 
morning,  might  not  be  sufficiently  attended  by  those  whom  we 
may  desire  to  have  upon  the  Council.  Another  point  to  be  con- 
sidered is  the  effect  of  the  Council  Meeting  being  held  in  the 
afternoon  and  being  immediately  succeeded  by  the  afternoon 
Meeting.  There  will  be*  the  greatest  chance  of  the  business  of 
the  Council  being  hurried — there  will  be  no  latitude.  Business 
may  come  on  at  the  Council  Meeting  requiring  long  discussion, 
and  it  may  not  be  completed,  and  therefore  must  be  stopped. 
There  will  be  a  check,  and  the  effect  will  be  to  shorten  and  curtail 
the  proper  consideration  of  business  brought  before  the  Council. 
For  myself,  I  have  always  most  strenuously  opposed  this  change, 
because  I  think  it  will  operate  in  a  most  pernicious  manner  to  the 
interests  of  the  Society.  There  is  one  feature  also  on  which  I 
have  laid  stress  in  past  years,  and  I  lay  stress  again  upon  it  now. 
It  is  this,  that  the  effect  of  such  a  change  as  this  would  be  that, 
the  moment  the  afternoon  Meeting  was  over,  everybody  would 
rush  away  to  dinner.  Then  we  should  be  deprived  of  that  feature 
of  our  Meetings  here,  namely,  the  assemblage  in  the  library  after 
the  evening  Meeting,  which  has  struck  me  always  as  a  most 
valuable  privilege.  We  there  meet  our  friends,  we  make 
acquaintances,  we  cement  friendships,  we  are  able  to  exchange 
ideas  on  our  work,  and  discuss  various  topics.  These  will  dis- 
appear altogether.  That  is  a  most  important  privilege  which  we 
should  be  slow  indeed  to  deprive  ourselves  of.  Those  are,. 
Mr.  President,  some  of  the  views  I  desire  to  express  roost 
earnestly  against  this  proposition,  and  which  have  induced  me  to 
make  the  motion  I  have. 
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A  Fdlow,  I  rise  on  a  point  of  order.  Does  this  motion  require 
to  be  (seconded  ? 

Mr,  Knobel.  A  motion  for  the  previous  question  does  not 
require  a  seconder.  The  equivalent  to  the  ''  previous  question  " 
in  the  House  of  Commons  is,  that  the  question  be  now  pat»  and 
that  requires  no  seconder. 

Mr,  Mitchiner,  This  proposition  to  alter  the  time  of  the 
Meeting  is  either  in  the  interests  of  the  Eojal  Astronomical 
Society  or  it  is  otherwise.  If  it  be  in  the  interests  of  the  Society 
I  hope  it  will  be  carried.  I  believe  it  is  in  the  interests  of  the 
Society,  but  if  it  can  be  shown  by  Mr.  Knobel  or  anyone  else  that 
it  is  opposed  to  the  best  interests  of  the  Society  I  shall  be  very 
pleased  to  see  it  defeated.  On  previous  occasions,  and  in  con- 
junction with  Mr.  Knobel,  I  have  taken  an  active  part  in  opposing 
this  resolution,  and  the  reason  why  I  opposed  it  on  previous 
occasions  was  because  1  knew  that  there  were,  at  that  time, 
certain  members  who  were  very  regular  in  their  attendance, — and 
I  claim,  perhaps,  some  authority  about  attendances ;  for  I  think 
Mr.  Wesley  will  bear  me  out  that  during  the  last  lo  or  15  years 
no  one  has  been  more  regular  at  these  Meetings  than  myself, — who 
would  be  cut  ofE  from  the  privileges  of  this  Society  if  the  time 
of  the  Meeting  were  altered,  and  that  appeared  to  me  a  very 
undesirable  thing.  But  the  conditions  are  now  entirely  changed, 
and  that  is  the  reason  why  I  sent  the  notice  to  the  Council  as  to 
alteration  of  the  hour  of  Meeting.  I  do  not  know  of  a  single 
member  now  who  would  be  excluded  from  these  Meetings  by  the 
alteration  of  the  time ;  but  I  do  know  of  a  great  number  of 
members,  especially  country  members,  who  would  be  very  glad  to 
attend  afternoon  meetings.  Mr.  Knobel  says  we  are  an  amateur 
Society.  I  think  the  argument  from  that  fact  has  been  thoroughly 
exploded.  We  have  had  an  object-lesson  in  the  formation  of  the 
British  Astronomical  Association,  which,  instead  of  beginning  its 
Meetings,  as  was  expected,  at  8  o'clock,  begin  at  5  o'clock  in  the 
afternoon,  and  get  full  Meetings.  At  the  same  time,  I  know 
nothing  about  the  convenience  of  the  Council  in  the  getting 
through  their  business,  and  I  would  be  very  sorry  to  advocate  any 
change  which  would  inconvenience  that  body ;  but  I  hope  we 
shall  hear  an  opinion  upon  this  point  from  some  member  of  the 
Couucil,  for  we  do  not  want  to  vote  .anything  that  would,  be 
inconvenient  to  anyone,  but  we  do  want  to  go  with  the  times. 
If  it  can  be  shown  that  this  proposal  is  Against  the  interests  of 
the  Pellows,  by  all  means  let  us  drop  it. 

Prof,  H,  H,  Turner,  Mr.  Kuobel  has  told  us  that  on  previous 
occasions  he  has  always  opposed  this  motion,  and  I  am  sure  he 
will  not  object  to  me  adding  that  he  has  somewhat  vigorousiy 
opposed  it.  The  last  occasion  on  which  it  was  brought  forward 
was  not  long  after  Mr.  Knobel  had  resigned  the  Secretaryship,  a 
post  which  he  held  with  the  greatest  ability,  and  for  which  the 
Society  owes  him  a  great  deal.    During  the  whole  time  he  was  of 
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opinion  the  bnsiaess  of  the  Ckmncil  could  not  be  got  through 
under  a  certain  number  of  hours.  As  I  am  no  longer  Secretary — 
I  held  that  position  for  7  years — I  may  say  that  during  my  time  we 
gradually  found  the  business  of  the  Council  could  he  shortened, 
until  the  final  result  is  that  now  the  business  takes  one  hour  less 
than  it  did  two  years  ago.  For  my  part,  I  feel  there  is  not  the 
slightest  question  but  that  if  the  Society  sees  its  way  to  adopt  this 
motion,  the  business  of  the  Council  and  Committee  will  be  got 
through  convenieDtly  beforehand.  I  think  I  can  claim  to  make 
that  statement  as  a  counterblast  to  Mr.  Knobel's  continued 
vigorous  opposition  to  this  motion.  On  the  general  question  I  do 
not  pronounce  any  decided  opinion.  There  may  be  many  ad- 
▼uitages  either  way ;  it  is  a  question  for  the  Fellows  to  settle 
themselves,  but  I  am  anxious  that  the  consideration  of  the  Council 
business  will  not  occupy  too  large  a  share  in  the  settlement  of  this 
point.  This  is  the  Annual  Meeting,  at  which  the  Fellows  can 
decide  what  the  Bye-laws  should  b^.  Mr.  Knobel  seemed  to 
imply  that  this  was  not  a  Meeting  at  which  the  question  could  be 
decided ;  but  the  Bye-laws  tell  us  this  is  the  time  when  such  a 
motion  should  be  discussed,  and  I  am  sure  that  if  those  interested 
in  the  matter  cannot  conveniently  come  in  the  afternoon,  they 
might  stretch  a  point  and  come  to  vote  upon  a  question  like  this, 
if  they  thought  it  important.  On  the  last  occasion — six  years 
ago,  I  think — the  vote  was  adverse ;  but  may  be  the  experience 
since  gained  by  the  meetings  of  the  B.  A.  A.  may  have  changed 
the  views  of  those  who  then  defeated  the  motion.  I  have, 
however,  some  leaning  towards  the  "previous  question,"  for 
Mr.  Knobel  is  going  to  be,  I  hope,  our  new  President,  and  if  he 
feels  still  vigorously  opposed  it,  it  might  be  delayed  until  he  is 
no  longer  in  office,  for  it  would  be  ungracious  to  him  to  press  the 
motion  when  he  is  about  to  enter  the  Chair.  At  the  same  time, 
if  it  does  come  to  a  vote,  I  shall  be  very  glad  to  support  the 
motion. 

Mr.  W.  F.  Stanley.  1  think  there  is  something  to  be  said  in 
favour  of  a  five  o'clock  Meeting.  A  very  hirge  number  of  the 
Fellows  of  this  Society  live  out  of  London,  and  to  attend  the 
evening  meetings  they  have  to  stop  the  night  in  town,  possibly  at 
some  inconvenience.  Another  thing  I  should  like  to  mention  is 
that  the  Physical  Society  of  London  meet  in  Burlington  House, 
in  the  adjoining  rooms,  and  their  Meetings  are  at  5  o'clock.  The 
Coun<^  of  that  body  meet  at  4  o'clock,  previous  to  the  Meeting, 
or  they  may  meet  at  3.30.  •  We  find  their  meetinfi;s  regularly  and 
often  very  fully  attended,  and  gentlemen  of  the  Physical  Society, 
I  suppose,  are  about  as  free  with  their  time  as  the  gentlemen  of 
the  Boyal  Astronomical  Society.  The  British  Astronomical 
Association's  meetings  also  point  in  the  same  direction.  I  think 
everyone  should  vote  and  should  have  an  opportunity  of  showing 
in  that  way  what  is  the  most  convenient  hour  for  -himself. 
Perhaps  the  Council  might  give  the  key  to  what  would  be  the 
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most  ooDTenient  time  to  them  for  the  erening  Meetings  ci  the 
Society ;  bnt  for  myself  5  o'clock  would  be  the  most  oon?eaieiit 
hoar,  indeed  I  cannot  stay  in  London  for  the  night. 

The  Astronomer  BoyaX.  I  desire  to  add  a  few  words  to  what 
Professor  Turner  has  said.  He  has  put  the  case  very  clearly,  but 
there  are  one  or  two  other  points  which  I  think  ought  to  be 
prominently  brought  before  the  notice  of  the  Fellows.  I  am 
borry  I  differ  altogether  from  Mr.  Knobel  on  the  question  of  the 
practicabihty  of  getting  through  the  business  of  the  Council  and 
of  the  Committees  before  an  afternoon  meeting,  and  I  think  it 
is  really  a  question  for  the  Fellows  themselves  to  settle,  whether 
it  is  more  convenient  for  them  to  meet,  say  at  5  o'clock  in  the 
afternoon  or  8  o'clock  at  night.  Ajb  regards  the  Council,  under 
existing  arrangements  the  Council  is  usually  called  at  4.30,  and 
ends  its  business  by  5.45,  excepting  on  rare  occasions.  Now  I 
put  it  to  the  Fellows,  that  if  the  Council  can  get  through  their 
business  (as  they  have  done  lately  by  doing  it  in  a  more  business- 
like way)  in  an  hour  and  a  quarter,  it  is  not  a  serious  thing  to 
ask  them  to  meet  three  quarters  of  an  hour  earlier  than  4.30,  so 
as  to  end  their  work  by  5.  I  would  propose  instead  of  having  the 
gatheriog  in  the  Library  after  the  Meeting,  as  we  have  now,  that 
we  should  have  this  gathering  with  tea  at  4.30,  which  is  more  in 
accordance  with  modem  ideas.  In  the  case  of  the  Boyal  Sodety 
I  am  sure  the  Fellows  of  this  Society  will  admit  that  that  body 
has  as  much  business  to  do  as  the  Boyal  Astronomical  Society, 
but  they  do  it  in  an  expeditious  way.  They  understand  that 
the  time  taken  up  in  the  transaction  of  the  business  of  the 
Council  must  be  hmited,  and  they  do  not  do  as  much  talking  in 
the  working  of  their  Council's  affairs.  The  Council  of  the  Eoyal 
Society  meets  usually  at  2.30  or  3,  and  finishes  its  work  by  about  4. 
Then  there  is  an  interval  for  the  Council  and  the  other  Fellows  of 
the  Society  to  meet  and  discuss  various  questions  which  interest 
them,  a  cup  of  tea  being  served  meanwhile.  Now,  I  imagine  the 
same  thing  can  be  done  in  this  Society.  I  think  if  we  put 
the  time  of  meeting  half  an  hour  later  than  the  Boyal  Society, 
namely  5,  we  shall  make  a  sufficient  concession  to  those  who 
take  time  over  the  business,  and  who  object  to  coming  early  in 
the  afternoon.  In  the  Boyal  Society  the  practice  is  to  have 
Committee  meetings  before  the  Council  meeting — after  lunch 
— sometimes  at  2  o'clock,  and  sometimes  at  2.30,  but  the  Fellows 
manage  to  get  through  the  business  not  only  of  the  Council,  but 
of  the  Committee,  in  time  to  have  the  afternoon  meeting  it  4.30. 
At  the  same  time  I  feel  that,  if  our  President  designate  has  a 
strong  objection  to  it,  we  ought  not  to  press  this  alteration  upon 
him  when  he  is  taking  office  for  this  year.  I  do  not  wish  to  urge 
the  proposal  personaUy  in  any  way,  though  I  feel  strcmgly  its 
adoption  will  be  for  the  interest  of  the  Society.  Still,  I  feel  I 
must  say  that  in  my  view  the  work  of  the  Council  can  very  well 
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be  done  without  incoayeiiieiice  if  the  hoar  of  meeting  is  changed 
to  5  o'clock. 

2ir,  Knobel,  1  must  emphatically  say,  in  reference  to  the 
remarks  made  by  the  Astronomer  Boyal,  that  no  consideration  for 
me  must  in  any  way  influence  the  question  whatever.  If  the 
Fellows  decide,  and  the  Council  also  decide,  that  the  Besolutdon  is 
for  the  good  of  the  Society  at  large,  I  must  not  be  considered  in 
any  way,  and  I  shall  disappear  from  being  a  hindrance  to  that 
which  will  benefit  the  Society. 

Mr,  M,  Homer.  I  am  rather  surprised  at  the  attitude  Mr.  Knobel 
has  taken  up,  for  directly  I  saw  the  motion  I  thought  it  came 
from  him. 

Mr,  Knohel,     1  did  not  know  anything  about  it. 

Mr.  Homer,  I  thought  he  might  have  desired  the  change  that 
he  might  be  able  to  attend  the  meetings  of  the  Boyal  Astronomical 
Society  and  the  Boyal  Institution,  for  the  two  meetings  clash  in  a 
most  unusual  way.  Mr.  Christie  has  shown  that  the  proceedings 
of  the  Council  are  not  of  a  lengthy  duration,  which  I  have  often 
thought  to  be  the  case. 

Admiral  Sir  Eraemue  Ommanney.  1  am  certainly  in  accord  with 
the  yiews  of  the  Astronomer  Boyal.  I  have  been  a  frequent 
attendant  here  for  the  last  30  years.  I  am  not  idle  during  the 
day,  I  fill  it  in  with  yarious  occupations ;  but  I  have  a  strong 
objection  to  coming  here  after  dinner.  In  the  Eoyal  Society  the 
change  to  the  afternoon  meeting  has  had  the  effect  of  doubling 
the  number  of  members  attending,  and  for  myself  I  believe  the 
afternoon  tea  at  4  o'clock  is  always  a  most  agreeable  opportunity 
for  friends  to  exchange  views.  1  therefore  strongly  support  the 
change. 

Mr»  NewaU,  I  should  like  to  say  a  word  or  two  in  explanation 
of  the  circumstances  under  which  the  notice  was  given.  It  is, 
however,  unnecessary  to  emphasise  that  more  than  by  saying  that 
the  Council  in  bringiug  it  forward  merely  wished  to  put  no 
difficulty  in  the  way  of  the  Fellow  who  wanted  to  raise  a  question 
which  affects  the  interest  of  the  Society.  Mr.  Mitchiner,  who 
gave  notice,  will,  I  feel  assured,  agree  with  what  has  fallen  from 
Professor  Turner  and  the  Astronomer  Boyal,  that,  in  spite  of  what 
Mr.  Knobel  has  so  gracefully  said,  it  seems  the  most  important 
thing  we  have  to  consider  now  is,  that  we  should  not  carry  the 
motion  against  the  convenience  of  our  President  designate.  He  is 
probably  to  hold  office  daring  next  year,  and  I  feel  rather  strongly 
upon  the  point  for  that  reason.  My  own  opinion  is  that  we 
should  vote  now  upon  the  previous  question  and  not  on  the  actual 
merits  of  the  case.  I  cannot,  of  course,  say  anything  which  would 
commit  the  Council,  but  I  feel  that  I  ought  to  be  ready  to  make 
an  undertaking  to  the  Fellows  of  the  Society,  if  it  is  desired,  to 
bring  the  matter  before  the  Council  so  that  it  may  be  brought 
before  the  Fellows  at  a  later  meeting.     I  hope  that  this  course 
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will  recommend  itself  to  Mr.  IkGfoliiiier  and  the  other  Fellowa 

Present.  I  may  say  that  we  have  received  one  or  two  letters  £rom 
^ellows  living  at  a  distance,  and  I  ought  to  make  known  definitely 
that  persons  living  in  the  North,  who  attend  the  evening  meetings 
not  infrequently,  would  find  it  very  difficult  to  set  up  in  time  for 
afternoon  meetings.  There  are  also  one  or  two  letters  that  have 
heen  received  showing  that  Fellows  would  welcome  a  change  to 
the  afternoon  time  rather  than  the  evening  time,  and  I  think 
it  would  be  decidedly  desirable  that  the  question  be  considered 
with  more  leisure,  free  discussion,  and  consideration  later  on. 
I  would  therefore  support  Mr.  Knobel  in  this  matter. 

Captain  Noble.  I  should  like  to  say,  if  it  were  in  consonance 
with  our  bye-laws,  that  it  would  be  better  to  discuss  this  at  a 
meeting  called  specially.  We  ought  to  have  the  Fellows  who  attend 
in  the  evening  here  in  order  that  they  may  have  a  voice  in  the 
matter.  There  can  be  no  doubt  that  there  is  a  rery  considerable 
amount  of  opinion  in  &vour  of  our  adhering  to  the  old  time  of 
meeting,  but  to  many  of  us  the  afternoon  woidd  be  particularly 
convenient.  I,  as  a  member  of  the  Council,  ought  to  have  no 
opinion  on  the  matter,  and  I  do  not  express  any,  although  I  may 
say  the  alteration  would  suit  me  better.  If  the  Council  has  to 
meet  at  2  o'clock  in  the  afternoon,  and  I  am  on  the  Council, 
I  must  be  there  by  2  o'clock.  That  is  all  the  difference  it  would 
make  to  me. 

Major  KingsUy  Foster.  The  fiict  of  a  copy  of  the  resolution 
having  been  sent  to  every  Fellow  shows  that  we  are  expected  to 
vote  upon  it,  and  if  we  called  a  Special  Meeting  it  would  be  the 
same  thing.  If  Fellows  do  not  come  to  discuss  it  on  this  occasion 
they  would  not  come  and  discuss  it  later  on. 

The  President.  The  solution  suggested  by  Mr.  Knobel  appears 
to  be  a  very  good  one.  The  carrying  of  the  previous  question 
would  not  pledge  the  Society  as  to  change  of  hour.  I  do  think 
that,  although  the  matter  has  been  brought  forward  iiith  notice,  it 
does  come  somewhat  as  a  surpiise,  and  I  further  think  that  a 
Special  Meeting  for  the  discuAsion  of  this  subject  would  be  an 
efficient  way,  and  a  more  satisfactory  way,  of  getting  the  real  feeling 
of  the  Society.  I  would  add  that  we  cannot  accept  Mr.  Knobel's 
generous  denial  of  his  own  importance.  If  he  does,  and  we  know 
he  does,  find  that  his  other  business  in  life  would  render  it 
exceedingly  difficult  for  him  to  be  here,  then  I  cannot  but  think 
that  we  are  bound  in  mere  courtesy  to  a  man  who  has  been  so 
admirable  a  Treasurer,  and  who  we  are  now  proposing  to  elect  as 
President,  to  accept  his  proposal  of  the  previous  qnestion.  This 
will  not  negative  the  proposition  for  change  of  the  hour  of 
Meeting,  but  will  merely  shelve  it  for  some  short  time.  Therefore, 
not  sp^kking  now  as  your  President — for  my  Presidency  has  now 
but  a  short  time  to  run — I  would  urge  yon  to  vote  in  favour  of 
Mr.  Knobel's  previous  question. 

Mr.  Mitchiner.      1  would  rather  support  Mr.  Knobel's   pro- 
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position  in  the  circumstances  in  which  he  is  placed.  I  think  it 
would  be  better  not  to  press  the  resolution  now,  but  to  leave 
Mr.  Knobel  the  pleasure  of  bringing  it  forward  himself. 

The  President.  We  are  bound  to  take  a  vote  on  the  subject, 
but  not  upon  the  motion,  and  unless  any  other  Fellow  desires  to 
address  the  Meeting  I  will  call  for  a  division. 

A  show  of  hands  was  taken. 

The  President.  It  is  perfectly  obvious  the  "  ayes  **  have  it,  and 
therefore  the  previous  question  is  carried  and  the  motion  is  dis- 
posed of. 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  the 
ensuing  year.  Major  Kingsley  Foster  and  Mr.  Gushing  were 
appointed  Scrutineers  of  the  ballot-papers.  The  following  was 
the  result  of  the  election : — 

President  i  E.  B.  Knobel.  Vice-Presidents :  Sir  E.  S.  Ball,  M.A., 
Dr.  A.  A.  Common,  Prof.  G.  H.  Darwin,  Prof.  H.  H.  Turner. 
Treasurer :  W.  H.  Maw.  Secretaries :  F.  W.  Dyson,  H.  F. 
Newall.  For^i^  iS^^tary:  Sir  William  Hnggins.  Other  Members 
of  the  Council :  W.  H.  M.  Christie  (Astronomer  Eoyal),  Dr.  A.  M. 
W.  Downing,  Dr.  J.  W.  L.  Glaisher,  Capt.  E.  H.  Hills,  Frank 
McClean,  Major  P.  A.  MacMahon,  Capt.  William  Noble,  Dr.  A.  A. 
Bambaut,  G.  M.  Seabroke,  Dr.  E.  J.  Spitta,  W.  G.  Thackeray, 
E.  T.  Whittaker. 

Mr.  Knobel  then  took  the  Chair. 

It  was  proposed  by  Mr.  Hollis,  and  seconded  by  Sir  Erasmus 
Ommawneif,  *'  That  a  vote  of  thanks  be  accorded  to  the  President, 
Yice-Presidents,  and  Members  of  the  Council,  who  now  retire, 
for  their  services  in  promoting  the  objects  of  the  Society." 

A  vote  of  thanks  was  accorded  to  the  Auditors  of  the  Accounts 
And  the  Scrutineers  of  the  Ballot,  on  the  motion  of.  Col. 
Wdisrhause. 

The  following  gentleman  was  elected  a  Fellow  of  the  Society : — 
Wm.  Henry  Robinson,  Offendene,  Walsall,  Staffordshire. 

The  following  Candidate  was  proposed  for  election  as  a  Fellow 
of  the  Society : — 

Thos.  C.  Bush,  Somerville,  Wells  Bead,  Bath  (proposed  by  the 
Bey.  D.  H.  Sparling). 


THE  BEITISH  ASTEONOMICAL  ASSOCIATION. 

Thb  third  ordinary  Meeting  of  the  Session  was  held  on  Wednesday, 
January  31st,  at  Sion  College,  Mr.  W.  ff,  Maw^  President,  in  the 
Chair. 

The  names  of  eleven  Candidates  for  membership  were  read  and 
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passed  for  suspension,  and  the  election  of  seren  new  members 
was  confirmed. 

Mr.  Holmes  read  a  paper  in  which  he  discussed  Prof.  Schae- 
berle's  in  v€  stigations  in  reg^uxi  to  the  defective  definition  of  the  Gross- 
ley  36-inch  mirror.  Mr.  Hohnes  argued  that  Prof.  Schaeberle's 
coneeption  that  the  imagn  of  a  star  was  built  up  of  superposed 
images  in  many  planes  and  of  many  sizes  was  a  mistaken  one. 
lie  held  that  the  iuiage  of  a  star  at  the  focus  was  not  the  result 
of  such  piling  up,  but  was  an  interference  phenomenon,  the  eSect 
of  the  mirror  taken  as  a  whole,  and  not  the  effect  of  an  assemblage 
of  parts  working  more  or  less  discordantly.  The  image  of  a  star 
was  not  a  composite  image,  not  an  accumulation  of  images,  but 
was  one  only,  and  in  one  plane  only.  The  discussions  on  the 
subject  had  treated  the  mirror  as  made  up  not  of  small  mirrors, 
but  as  consistiug  of  zones.  But  this  did  not  affect  the  reasoning. 
They  were  told  that  with  a  ratio  of  aperture  to  focus  of  i  to  14 
no  (Udcemible  defect  occurs.  If  a  12-inch  mirror  of  80-inch  focus 
was  used  the  central  5||  inches  would  give  a  practically  perfect 
image,  and  there  would  result  a  spurious  disc  about  o"*8  in 
diameter.  According  to  Prof.  Schaeberle,  a  zone  i  inch  wide 
round  this  could  make  a  larger  image  superposed  on  the  original 
o"'8,  and  so  on  to  the  outer  12-inch  zoue,  which  would  produce 
the  largest  disc  of  all.  Now  every  one  of  the  zones  produced  a 
larger  spurious  disc  than  the  central  aperture,  aud  therefore  their 
superposition  could  not  reduce  the  size  of  the  disc  produced  by 
that  central  aperture,  but  must  increase  it,  and  therefore  the 
larger  the  aperture  the  larger  must  be  the  star-disc.  But  it  is 
well  known  that  this  is  contrary  to  fact :  the  reasonable  inference, 
therefore,  was  that  the  mirror  acted  as  a  whole  in  producing  the 
focal  image,  and  that  the  image  was  one  only,  and  not  a  composite 
of  superposed  images.  Mr.  Holmes  concluded  that,  notwith- 
standing the  soundness  of  Prof.  Schaeberle's  mathematics,  they 
must  look  elsewhere  for  the  cause  of  the  failure  of  large  reflecting 
telescopes. 

Mr.  Seahroke  said  be  had  not  had  an  opportunity  of  reading 
Prof.  Schaeberle's  paper,  and  therefore  he  hardly  liked  to  say  that 
he  differed  from  that  gentleman  ;  but  he  thought  that  Mr.  Holmes 
had  taken  entirely  the  right  view  of  the  matter. 

Mr.  Crammelin  read  some  notes  on  the  total  solar  eclipse  of 
1900,  May  28,  which  were  accompanied  by  two  diagrams;  the 
first  showed  the  position  of  the  more  important  reference-lines  on 
the  Sun's  disc  at  the  time  of  the  eclipse,  and  the  second  showed 
the  stars  and  planets  in  the  neighbourhood.  The  Sun,  he  pointed 
out,  would  be  in  Taurus  not  far  from  Aldebaran.  The  4th  and 
5th  magnitude  stars  k^  and  k*  Tauri  would  be  within  the  corona. 
To  the  left  of  the  Sun,  Orion  and  Sirius ;  aboye,  Auriga  and 
Gemini;  to  the  right,  Perseus;  while  Mercury  would  be  some  2® 
below  and  to  the  right  of  the  Sun,  and  as  its  disc  would  be  fully 
illuminated,  and  it  would  also  be  near  perihehon,  it  would  be  quite 
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a  conspicuous  object.  In  fact  the  possessor  of  a  good  instrument 
might  do  worse  than  devote  totality  to  a  critical  examination  of 
Men*ury.  Venus,  at  its  greatest  brilliancy  in  the  middle  of 
Gemini,  would  be  visible  with  the  naked  eye  before  the  beginning 
of  the  eclipse,  and  would  be  resplendent  during  totality.  There 
would  be  an  unusual  number  of  bright  stars  round  the  Sun,  and 
it  would  be  interesting  to  see  how  many  of  them  could  be  detected 
with  the  unaided  eye.  The  zodiacal  light  might  be  visible  during 
the  expedition,  though  not  to  such  advantage  as  it  would  be  earlier 
in  the  year;  but  the  probable  clear  skies  and  shorter  twilight 
would  be  in  its  favour.  Venus,  Jupiter,  and  Saturn  would  be  very 
favourably  placed  for  observation.  Sixty-four  seconds  of  totality 
might  be  reckoned  on  at  Algiers.  The  Nautical  Almanac  data 
gave  sixty-seven  seconds;  but  from  the  experience  of  1898  it 
would  probably  be  less  than  that. 

Mr,  Maunder  said  that  in  1896  a  number  of  papers  were  con- 
tributed to  the  Journal  in  the  way  of  suggestions  for  observations 
that  might  be  undertaken,  and  thinking  it  would  be  found  useful 
to  follow  a  similar  course  in  regard  to  the  approaching  eclipse,  he 
had  sought  the  co-operation  of  several  of  those  who  went  to 
Norway  in  1896,  or  India  in  1898,  viz..  Miss  Bacon,  Mr.  Johnson, 
Mr.  Gare,  and  Dr.  Downing.  Mr.  Maunder  said  the  observations 
of  first  importance  which  could  be  undertaken  by  those  who  had 
no  large  instruments  at  their  disposal  were  first  photographic,  and 
next  with  the  telescope.  Photographs  of  the  corona  could  be 
taken  with  fixed  cameras,  and  therefore  they  need  have  neither 
equatorial  or  driving-clock.  Instantaneous  exposures  might  be 
given,  and  exposures  up  to  one  second,  if  they  had  the  image  of 
the  corona  on  a  scale  not  more  than  half  an  inch  to  the  Sun's 
diameter,  would  be  quite  permissible,  and  would  secure  a  very 
fairly  dense  image  even  to  a  considerable  distance  out. 

Among  miscellaneous  observations  that  a  photographer  might 
make  were  a  series  of  photographs  of  the  landscape  at  regular 
intervals  during  the  eclipse.  Photographs  of  the  brightness  of  the 
corona  by  simply  exposing  the  plate  to  the  light  without  a  camera 
might  also  be  taken.  The  possessors  of  small  telescopes  might 
do  good  work  by  sketching  small  isolated  portions  of  the  corona. 
It  was  quite  useless  to  attempt  to  sketch  the  whole.  The  polar 
plumes  and  the  prominences  would  probably  be  of  the  greatest 
value.  There  remained  the  shadow  bands,  which  should  be 
observed  both  in  the  horizontal  and  vertical  planes,  meteorological 
observations,  and,  as  Mr.  Crommelin  bad  |X)inted  out,  the  stars 
and  planets  in  the  neighbourhood  of  the  Sun  visible  to  the  unaided 
eye  should  be  noted. 

Mr.  SeahroJce,  Mr.  Wesley,  Mr.  Holmes,  Mr.  Crommelin,  and 
Dr.  Downing  spoke  on  this  subject.  The  Meeting  was  then 
reminded  of  the  proposed  Eclipse  Expedition  to  Spain  and  Algiers. 
The  s.s.  '  Tagus  *  had  been  provisionally  engaged ;  but  imless  a 
sufficient  number  of  applications  were  received  the  arrangements 
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would  fall  through.     It  was  therefore  of  the  greatest  importance 
that  all  who  intended  to  go  should  enga^  berths  at  once. 

Dr,  Downing  then  read  a  paper  on  **  Where  the  Day  Changes," 
and  Mr.  Ooodacre  read  a  paper  by  Mr.  C.  F.  Smith  on  the  "  Palus 
Nehularum  Eegion  of  the  Moon,"  each  of  which  was  followed  by 
an  interesting  discussion.     The  Meeting  adjourned  at  7  p.m. 


ROYAL  METEOEOLOaiCAL  SOCIESTT. 

The  Monthly  Meeting  of  this  Society  was  held  on  Wednesday 
evening,  February  aist,  at  the  Institution  of  Civil  Engineers, 
Great  George  Street,  Westminster,  Mr.  F.  C.  Bayard^  LLJi.^ 
President,  in  the  Chair. 

Mr.  E.  Mawley,  F.B.H,S.f  read  his  report  on  the  phonological 
observations  for  last  year,  in  which  he  showed  that  the  weather 
for  the  year  ending  November  1899  was  chiefly  remarkable  for  its 
high  temperatures,  scanty  rainfall,  and  splendid  record  of  sunshine. 
The  winter  and  summer  were  singularly  warm  seasons,  while  the 
autumn  was  also  warm,  but  during  the  three  spring  months  rather 
low  temperature  prevailed.  In  the  early  part  of  the  flowering 
season  wild  plants  came  into  blossom  in  advance  of  their  mean 
dates,  but  after  March  they  were  mostly  late  in  coming  into 
bloom.  Taking  the  country  as  a  whole,  the  best  farm  crop  of  the 
year  was  wheat,  the  yield  of  barley  proved  also  good,  while  oats 
were  slightly  under  avera^.  The  crops  most  affected  by  the  dry 
weather  were  those  of  hay  and  turnips,  the  latter  being  in  moet 
districts  exceptionally  poor.  The  only  part  of  the  British  Isles 
where  the  summer  drought  was  not  severely  felt  was  in  Ireland, 
throughout  a  great  part  of  which  there  was  abundant  keep  in  the 
pastures  during  the  whole  summer.  This  year  was  a  very  bad  one 
for  fruit.  The  yield  of  apples,  pears,  plums,  and  strawberries 
varied  greatly  in  different  localities,  but  was  in  most  of  them  much 
under  average. 

Dr.  R.  H.  Scott,  F.E.S.,  read  a  paper  giving  the  results  of  the 
percolation  experiments  which  have  been  carried  on  at  Bothamsted 
by  Sir  J.  B.  ikwes  and  Sir  J.  H.  Gilbert,  from  September  1870 
to  August  1899.  Three  gauges  were  used,  with  20  inches, 
40  inches,  and  60  inches  depth  of  soil  respectively ;  the  area  of 
each  gauge  being  one-thousandth  of  an  acre.  The  amount  of 
water  collected  at  the  depth  of  40  inches  is  always  in  excess  of 
that  c6llected  at  20  inches,  and  also  of  that  collected  at  60  inches. 
In  the  winter  months  more  than  half  the  amount  of  rain  penetrates 
into  the  soil  and  is  available  for  springs,  while  in  summer  this 
amount  only  reaches  a  quarter  that  of  the  rain. 
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Some  Remarkable  Spectroscopic  Binaries. 

The  disclosure  of  Capella  in  the  character  of  a  close  pair  was 
emineotlj  unexpected.  What  next?  it  seems  to  suggest.  Is 
anj  star  secure  in  its  singleness  ?  Perhaps  not  very  manj.  But 
an  attempt  to  answer  the  question  in  detail  would  lead  us  far 
aiield;  and  we  have  now  to  deal  with  particular  cases,  to  the 
exclusion  of  general  considerations. 

The  line-of-sight  work  executed — and  admirably  executed — at 

Potsdam  ten  years  ago,  stamped  Capella  as  an  exemplary  solar 

«tar,  irreproachably  regular  in  its  movements.      The  resources 

i^hen  at  Professor  Vogel's  command  were,  indeed,  inadequate  to 

liring  out    certain    significant  variations   from  the    Fraunhofer 

T)attem  now  known  to  exist.     The  spectrum,  in  point  of  fact,  is 

ooth  o9cillatory  and  hybrid ;  but  only  with  the  most  powerful  and 

^perfect  apparatus  can  these  singularities  be  rendered  manifest. 

IThis  recondite  discovery  was,  nevertheless,  made  in  duplicate,  and 

^uinounoed  independently,  by  Professor  Campbell  and  Mr.  Newall 

<8ee  the  Observatory  for  February).     It  is,  for  several  reasons,  of 

special  interest. 

Capella  is  one  of  the  very  few  spectroscopic  binaries  at  a  deter- 
:Kninea  distance  from  the  Earth.  The  carefully  revised  parallax  of 
q"'o8i  assigned  to  it  by  Dr.  Elkin  in  1897  may  be  called  authentic, 
:lt8  emallness  notwithstaoding.  It  is,  however,  nearly  up  to  the 
average  for  the  ten  first-magnitude  stars  of  the  northern  hemi- 
sphere. The  corresponding  light-journey  is  just  forty  years. 
XxxAted  thus  remotely  in  space,  our  Sun  (taking  its  photometric 
xnagnitude  to  be  —26*5  *)  would  appear  185  times  fainter  than 
Oipella.  Hence  the  joint  volume  of  the  components,  if  they  are 
^qual  globes  of  solar  intrinsic  brilliancy,  can  be  no  less,  in  round 
nambers,  than  <me  thousandfold  that  of  the  Sun.  And  their 
joint  mass  ought  to  be  even  proportionately  greater,  owing  to  the 
tremendous  internal  pressure  which  must  prevail  in  such  vast 
orbs.  Nor  are  there  symptoms  of  a  high  countervailing  tempera- 
"^are,  except,  to  a  limited  extent,  in  one  member  of  the  pair. 

But  when  we  come  to  consider  their  motions,  we  are  met,  at 
first  sight,  by  a  very  different  result.  They  travel  with  a  relative 
speed  of  36  English  miles  a  second,  in  a  period  of  104  days ; 
^^svbicb  gives  for  their  orbit  a  radius  of  51^  million  miles,  and 
inplies  for  the  system,  on  the  hypothesis  of  a  plane  passing 
't.lirough  the  Earth,  a  mass  2\  times  the  solar.  The  discrepancy 
-^mn\kk  the  value  derived  from  photometric  data  is  formidable, 
t>liough  not  wholly  irreconcilable.  For  we  are  free  to  select  any 
-plane  for  the  revolutions  of  the  conjoined  stars.  Antecedently,  it 
ms  18  likely  to  make  an  angle  of  90°  as  one  of  o^  with  the  line  of 

*  Prof.  Pickering's  value  of  —25*5  for  this  datum  would  enhance  the 
dicparitj  2*5  timea.  Mr.  Gore,  on  the  other  hand,  eetimatee  it,  on  plauaible 
prounds,  at  —27. 
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sight.  If,  indeed,  their  tnaaa  actuallj  matches  their  lustre,  thej 
pursue  paths  very  slightly  foreshortened.  In  othw  words,  they 
are  moving  almost  vertically,  the  deviation  from  perpendicularity 
not  amounting  to  6^  If  this  be  so,  their  real  velocity  is  ten 
times  greater  than  their  measured  velocity,  their  actual  orbit  ten 
times  more  spacious  than  their  projected  orbit.  Such  an  assump- 
tion need  not  be  regarded  as  extravagant ;  but  the  examples  must 
be  rare  of  couples  circulating  so  rapidly  that  a  mere  remnant  of 
their  radial  speed  perceptibly  affects  their  spectra.  The  satellite 
of  Capella,  it  should  be  added,  since  its  rate  of  motion  only  slightly 
exceeds  that  of  its  primary,  can  be  little  inferior  to  it  in  mass. 

A  pair  in  some  respects  resembling  Capella  is  met  with  in 
0  Leonis.  Miss  Maury  described  the  spectrum  as  '*  composite/' 
Mainly  derived  from  a  star  like  Procyon,  it  appeared  to  contain  an 
ingredient  of  a  slightly  earlier  type.  Her  analysis  was  justified 
by  Professor  Campbell's  detection,  in  1898,  of  opposite  motion- 
displacements  in  the  two  distinct  sets  of  lines.  The  period  of  the 
oscillation  is  14I  days,  the  relative  velocity  73  miles  a  second, 
whence  an  orbital  radius  is  deducible  of  i4||  million  miles  (as 
projected  on  the  visual  plane),  and  a  systemic  mass  2j^  times  that 
of  the  Sun.  And  here  again  it  is  nearly  equally  divided,  the 
speed  of  the  components,  which  inversely  measures  their  gravita- 
tional power,  being  in  the  proportion  of  about  ten  to  nine.  Their 
combined  magnitude  is  3*8  ;  it  would  be  of  much  interest  to  learn, 
even  approximately,  the  ratio  of  their  contributions  to  the  total 
brightness. 

Capella  and  0  Leonis  are  the  only  close  binaries  yet  known  in 
which  spectral  differences  can  (however  imperfectly)  be  correlated 
with  mass-relatidns.  Other  specimens  of  the  kind  will  doubtless 
accrue  in  course  of  time;  and  there  is  already  a  pretty  sure 
promise  of  finding  one  in  fi  Capricomi,  which  combines  the 
peculiarities  of  a  mixed  Sirian  and  solar  spectrum  and  of  variable 
radial  velocity  ;  but  no  further  details  are  at  present  forthcoming. 
Such  stars  attract  particular  attention  for  their  bearing  on  theories 
of  steUar  growth  ;  they  suggest  difficulties  and  interpose  stumbling- 
blocks  which  can  only  be  removed  by  the  closest  study  and  a 
patient  comparison  of  diversified  examples. 

The  problems  connected  with  v  Sagittarii  are  different  in  kind, 
though  not  inferior  in  complexity.  They  are  indeed  comparable 
with,  and  may  prove  no  easier  of  solution  than  those  set  by  the 
notorious  variable  in  the  Lyre.  The  spectrum  includes  bright 
hydrogen-rays,  and  was  noted  by  Miss  Maury  as  duplex,  and 
perhaps  mutable.  Motion-displacements,  giving  a  velocity-range 
of  25jJ  miles  a  second,  were  recorded  by  Professor  Campbell  in 
1899  ;  but  he  found  the  lines  difiicult  to  identify,  and  not,  as  a 
rule,  well-defined  *,  so  that  the  results  were  affected  by  a  more 
than  usually  large  marginal  error.     The  period  of  these  changes 

*  Astfophysical  Journal,  toI.  z.  p.  241. 
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remains  undetermined,  as  well  as  the  extent  to  which  thej  are 
shared  by  the  responsive  lines  of  the  companion  spectrum.  This 
is  most  probably  one  of  simple  absorption ;  the  emissive  element 
being  feeble  even  in  the  chief  star.  Only  Ha  and  H/3  show 
bright  in  its  spectrum  ;  Hy  and  the  higher  members  of  the  series, 
together  with  the  helium  rays,  are  dark.  Both  the  components 
of  V  Sagittarii  belong  to  the  Orion  family,  but  minor  distinctions 
set  them  apart  in  separate  groups.  They  invite  research  with 
powerful  instruments. 

One  other  star  may  here  be  singled  out  from  the  crowd  of 
remarkable  objects  lately  brought  into  notice.  This  is  (  Centauri. 
Its  binary  character,  discovered  by  Mrs.  Fleming  from  the 
Arequipa  plates,  has  been  more  particularly  investigated  by  Pro- 
fessor Baily,  with  the  upshot  of  proving  the  maximum  separation 
of  the  lines  to  occur  at  intervals  alternately  of  two  and  oP  six 
days.  Thus  the  revolutions  of  the  pair  are  accomplished  in  a 
period  of  eight  days,  so  unequally  divided  that  about  one-third  of 
the  time  spent  in  describing  the  apastron  section  of  the  ellipse 
suffices  for  the  wheel  round  periastron.  The  development  of 
eccentricity  under  the  influence  of  t'dal  friction  must  here — if 
Dr.  See's  views  are  correct — have  proceeded  with  abnormal  rapidity. 
^Evidently  the  supply  of  sidereal  curiosities  is  still  far  from  being 
exhausted.  A.  M.  Cusbee. 


The  Great  Nebula  in  Orion, 

Wb  reproduce  an  interesting  pencil-drawing  by  M.  Victor  Nielsen 
of  Copenhagen,  made  from  micrometer  measures  of  a  negative 
taken  on  1896,  Jan.  8,  by  Dr.  Isaac  Boberts  of  the  central  portion 
of  the  great  nebula.  The  photograph  was  taken  with  an  exposure  of 
one  minute,  and  therefore  does  not  give  more  than  the  brightest 
part  of  the  nebula ;  but  it  shows  this  in  far  greater  detail  and 
perfection  than  the  longer-exposed  plates,  which  reveal  an  immense 
extent  of  complicated  nebulosity,  but  in  which  the  brighter 
portions  are  necessarily  over-exposed.  The  drawing  is  a  negative^ 
and  is  placed  so  as  to  represent  the  inverted  image,  the  top  being 
south,  the  right  hand  east,  and  the  left  hand  west. 

Sixteen  stars  are  shown  on  the  photograph,  including  the  four 
stars  of  the  trapezium,  the  discs  of  which  somewhat  overlap  each 
other,  since  even  an  exposure  of  one  minute  is,  with  the  telescope 
employed,  too  long  for  the  brighter  stars.  The  lower  one  of  the 
two  stars  nearest  the  left-hand  side  of  the  picture  appears,  from 
comparison  with  other  photographs,  to  be  either  a  defect  in  the 
plate  or  a  faint  star  drawn  with  too  large  a  disc. 

The  denser  portion  of  the  nebula  is  bounded  towards  the  south 
bj  very  distinct,  nearly  straight  lines,  running  N.W.  and  N.E., 
forming  with  each  other  almost  an  exact  right-angled  triangle. 

TOL.  XXIII.  M 


180  The  Great  Nebula  in  Onon.  [No.  29a 

The  line  forming  the  south-eastern  boundary  meets  the  somewhat 
straight  line  running  from  the  trapezium  towards  the  east,  forming 
the  definite  upper  (southern)  boundary  of  the  great  sinos  or 
"  fish's  mouth.^  The  lower  (northern)  boundary  of  the  latter  is 
rather  less  defined,  and  not  prolonged  so  far  towards  the  east ; 
the  fish's  mouth  is  partly  crossed  by  small  bridges  running  south- 
wards from  its  northern  boundary.  To  the  west  and  north  of  the 
trapezium  the  nebula  runs  off  in  irregular  streams  trending  towards 
the  north-west,  most  of  the  streams  being  concave  towards  the  west 
and  south.  The  western  side  of  the  dense  portion  of  the  nebula 
is  quite  ui^defined,  except  for  a  short  distance  from  the  apex  of 
the  right^anglt  d  triangle,  where  it  is  sharply  cut  off  by  a  dark 
marking  (light  in  our  negative),  which  is  visible  even  in  photo- 
graphs taken  with  long  exposures.  To  indicate  the  scale  of  oar 
illustration  it  may  be  mentioned  that  the  distance  from  the  apex 
ot  the  triangle  to  the  point  where  its  south-eastern  edge  cuts  the 
southern  boundary  of  the  fish's  mouth  is  about  3^  minutes  of  arc. 
Since  the  nebula  in  Orion  was  first  seen  by  Cyzat,  of  Lucerne,  in 
16 18,  few  objects  in  the  heavens  have  been  more  constantly 
observed  and  assiduously  drawn  than  this  remarkable  and  com- 
plicated structure.  But  in  comparing  the  many  drawings  that 
have  been  made,  one  is  principally  struck  by  their  extraordinary 
divergence.  It  is  only  too  obvious  that  the  vast  labour  expended 
by  so  many  observers  has  for  the  most  part  done  scarcely  anything 
to  advance  our  knowledge  of  the  form  of  the  nebula.  In  his 
elaborate  monograph,  published  iu  1882,  Professor  Holden  care- 
fully collated  and  discussed  all  known  descriptions  and  drawings 
of  the  central  portion  of  the  Orion  nebula.  It  vi  as  independently 
discovered  by  Huygens  in  1656,  and  his  drawing  in  the  Systema 
Satumium  is  the  first  attempt  to  delineate  this  wonderful  object 
Huygens's  drawing  roughly  gives  the  same  extent  of  nebulositj  as 
the  picture  we  reproduce,  on  which  most  of  his  stars  can  be 
easily  identified ;  but  his  representation  of  the  nebula  is  so  rude 
as  to  be  scarcely  recognizable.  He  shows  very  roughly  the  "  fish's 
mouth,"  but  he  seems  to  represent  the  three  conspicuous  stars  that 
are  arranged  in  a  horizontal  line  to  the  south-east  of  the  trapezium 
as  involved  in  the  denser  part  of  the  nebula,  while,  as  the  photo- 
graph shows,  they  are  really  just  outside  it.  The  drawings  of 
Picard  (1673),  Mairan  (1731),  and  Long  (1742)  all  follow  Huy- 
gens iu  this  error,  but  in  Le  Q^ntil's  drawing  of  1758  the  relative 
positions  of  the  bright  part  of  the  nebula  and  these  three  stars 
are  very  fairly  indicated,  though  in  other  respects  the  drawing  is 
in?orrect.  Thus  he  gives  the  right-angled  triangle  an  angle  of 
130°.  Of  course  differences  of  instruments  will  account  for  some 
of  the  divergences  of  the  drawings,  but  it  is  evident  that  they  are 
mostly  due  to  want  of  skill  on  the  part  of  the  draughtsmen.  As 
instruments  improve,  however,  and  more  time  and  attention  are 
given  to  the  work,  the  delineations  more  nearly  resemble  the 
object,  and  are  therefore  more  like  each  other.     The  extremely 
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leautiful  drawing  of  Bond  gives  the  best  picture  of  the  general 

mppearanoe  of  the  nebuk,  but  is  much  surpassed  in  wealth  of 

Recall  by  that  of  Lord  Eosse.     Each  of  these  drawings   was 

^be  result  of  years  of  labour,  but  as  real  endeuce  for  possible 

^•h&nges  one  good  photograph  would  be  far  more  valuable.     Indeed 

^  careful  study  of  the  photographs  with  their  infinite  comp'  xity 

<^jf  minute  detail  makes  oue  feel  no  surprise  that  such  an  object 

lias  baffled  the  most  skilful  artists  and  the  most  zealous  observers. 

After  a  careful  and  minute  discussion  of  all  the  observations  and 

^rawingd,  Professor  Holden  concludes  that  there  have  been  no  less 

^  ban  I  o  possible  instances  of  change  in  the  central  portion  of  the 

Kiebula.      Three  of  these  he  considers  possible^  or  probaUe,  two 

^Mndoubted^  and  one  certain.     Most  of  these  supposed  changes  are 

:i  a  the  brightness  of  different  portions  of  the  nebula :  Holden  only 

Kii3Dtions  one  "possible"  instance  of  change  of  form.     We  may 

^sonsider  the  weight  of  the  evidence  from  these  changes,  in  the  light 

«>  applied  by  the  photographs.    The  first  photograph  of  the  nebula 

^v^as  taken  in  September   1880  by  Dr.  Henry  Draper,  but  of  this 

1  know  of  no  published  reproduction.      There  is,  however,  a  good 

photographic  reproduction  of  Dr.  Draper's  plate  taken  in  March 

M  882,  with  an  exposure  of  137  minutes.     It  shows,  as  might  be 

^^xpected,  a  considerably  greater  extent  of  nebulosity  than  ths 

photograph  we  reproduce,  but  far  less  detail :  the  star-discs  are  of 

c-ourse  enormously  larger.     The  brighter  portions  of  the  nebul  i  are 

aviuch  over-exposed  and  edges  which  are  fairly  sharp  and  definite 

ii3  Dr.  Boberrs*s  short-exposure  photograph  are  in  Draper's  plate 

l>larred  and  ill-defined.     It  is  obvious  that  even  the  apparent  forms 

o£  the  details  may  be  considerably  altered  by  different  exposure : 

BAO  nebulous  mass  has  an  absolutely  sharp  edge,  so  that  a  longer 

^^jxposure  will  necessarily  extend  the  limits  of  the  mass,  and  may 

'^bus  materially  change  its  shape.      It  is  therefore  impossible  to 

identify  all  the  details  on  Dr.  Roberts's  and  Dr.  Draper's  photo- 

S:K-aphs,  especially  as  so  many  of  them  are  lost  in  the  latter.      But, 

Sf^  £ar  as  it  is  possible  to  identify  them,  there  appears  no  evidence 

'vcrliatever  of  change  in  form  or  in  the  relative  brightness  of  the 

dmifierent  portions.     Measurements  have  been  made  where  possible, 

l>aAt  the  result  is  the  same,  and  I  am  compelled  to  conclude  that, 

a-^    far  as  the  evidence  before  us  enables  us  to  judge,  there  is  no 

px^cof  of  change  having  occurred  during  the  interval  of  fourteen  years 

tHjat  have  elapsed  between  the  dates  of  the  two  photographs.      If 

I    a-m  correct  in  this  view,  the  conclusions  of  Prof.  Holden  appear 

1&88  probable.     And  in  view  of  the  fact  that  the  comparison,  even 

of  photographs,  taken  under  different  conditions  is  by  no  means 

^**^J,  it  seems  likely  that  the  supposed  changes  deduced  by  Holden 

^r^,  i^ly  due  to  differences  of  atmospheric  and  instrumental  con- 

drtiotis,   and,   above  all,  to  the  inevitable  errors  of  observation. 

^*^®  more  the  drawings  are  examined  the  more  impossible  does  it 

*PPGar  to  base  upon  them  any  arguments  with  regard  to  changes 

eitiiQ^  in  form  or  brightness.     Micrometrical  measures  are  of  course 

m2 
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eati^factory  where  the  forms  are  simpler  and  the  outlines  definite, 
but  in  the  case  of  8uih  a  nebula  as  thAtof  Orion,  where  the  outlines 
are  vague  and  the  detail  most  complex,  it  is  from  photographs 
only  that  we  can  hope  for  any  results  in  the  future^ 

W.  H.  Wkuct. 


A  Comparison  of  Tycho  Brake* s  Meridian  Observations  of  the 
Sun  with  Leverrier's  Solar  Tables. 

Thesb  comparisons  were  undertaken  for  mj  own  information,  with 
no  idea  to  pubhcation.  I  offer  the  results  to  the  Editors  of  the 
Observatory  for  whatever  they  may  be  worth. 

Before  proceeding  to  figures,  perhaps  it  will  interest  some 
readers  if  I  briefly  describe  Tycho  Brahe's  method  of  connecting 
the  line  of  sight  with  the  graduation  of  his  instruments — 
quadrants,  sextants,  and  armillsB. 

Like  all  his  predecessors  and  those  who  came  in  the  hundred  years 
after  him,  he  was  obliged  to  rely  on  the  perfection  of  mechanical 
construction  for  the  elimination  of  instrumental  errors.  At 
either  end  of  the  movable  radius  used  for  pointing  was  a  square, 
of  few  inches  side,  in  metal,  perpendicular  to  the  plane  of  the 
instrument,  and  also  to  the  hne  of  sight.  These  two  squares 
(innnacidin)  had  to  be  of  exactly  the  same  siwi,  of  true  figure, 
perfectly  flat,  and  with  perfectly  true  edges.  These  edges  were 
usually  de6ned  by  the  inner  edges  of  slits  in  a  somewhat  larger 
piece  of  metal  *. 

The  centre  of  the  outer  square  had  to  be  exactly  over  the  centre 
about  >^hich  the  radius- bar  turned — presumed  to  be  identical  with 
the  centre  of  the  graduated  arc, — and  the  centre  of  i\\e  other  square 
had  to  be  exactly  over  the  pointer  by  which  the  arc  was  read.  In 
addition,  the  corresponding  edges  of  the  two  squares  had  to  be 
parallel  to  each  other,  and  parallel  and  perpendicular  to  the  plane 
of  the  instrument.  Mechanical  perfection  was,  of  course,  unob- 
tainable ;  but  immense  care  was  devoted  to  this  well  understood 
object,  and  a  high  degree  of  perfection  was  attained.  The  zero  of 
altitude  was  obtained  by  means  of  a  plumb-line  (oft«n  two,  one  on 
either  side)  suspended  from  the  centre  of  the  instrument,  and 
made  to  correspond  with  the  90**  of  the  arc. 

Supposing  the  observation  to  be  that  of  a  star's  meridian  altitude, 
the  quadrant  was  clamped  with  its  plane — always  truly  plumb — 
in  the  meridian,  and  the  obsen'er  moved  the  radius- bar  until  the 
star  seemed  to  be  in  the  plane  defined  by  the  upper  edges  of  the 
two  squares,  then,  lowering  his  eye,  the  star  should  also  be  seen 
in  the  plane  of  the  two  lower  edges.  As  a  star  wquld  require 
several  minutes  to  traverse  the  field,  that  is,  the  leugth  of  the  side 
of  the  square,  the  observer  could  leisurely  verify.    For  a  pointing 

*  Engraringg  representing  the  Pinnacidia  may  be  eeen  in  the  '  Bitdhaiiiea/ 
the  '  Hii^ria,*  and  the  '  Prugym/ 
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in  azimuth  it  is  doubtful  if  both  edges  could  be  used,  except  on 
such  stars  as  had  slow  azimuthal  motion. 

For  the  Sun  the  mode  of  pointing  was  entirely  different.  The 
outer  square  was  pierced  with  a  small  hole  which  would  produce  a 
more  or  less  well-defined  image  of  the  Sun  on  the  anterior  surface 
^3t  the  inner  square,  on  which  surface  was  traced  a  circle  (or 
several  circles)  concentnc  with  the  square.  The  observer  had  to 
judge  when  the  Sun's  image,  with  its  ill-defined  border,  was 
^^xactly  concentric  with  the  circles.  At  the  summer  and  winter 
j^olstices  the  surface  receiving  the  Sun's  image  would  be  presented 
^o  the  observer  in  a  different  manner  with  regard  to  the  vertical, 
xand  it  is  just  possible  this  may  account  for  a  portion  of  the  dis- 
<^-ordances  noticed  lower  down. 

Tycho's  great  mural  quadrant  of  lo  feet  radius  was  a  fixture — 

i  Mideed  it  seems  to  have  been  built  into  the  solid  structure  of  the 

^i5<iitice.     The  fluctuations  of  its  zero  would  be  difficult  of  detection 

^^^ith  the  plumb-line.     Tycho  frequently  records  the  reading  to  5", 

^^^^hich  shows  his  confidence  in  the  graduation.     Tdis  instrument 

^i^ommanded  the  southern  half  of  the  meridian,  and  the  Sun  was 

«^»bserved  with   it  on  almost  every  possible  opportunity.     Stars 

m^im,  orth  of  the  zenith  were  observed  with  his  large  azimuthal  quadrant 

^  ^uad.  Max.  Chalyh.)^  the  Quadrans  Volubilis,  and  others. 

I  now  proceed  to  give  the  results  of  a  reduction  of  a  portion  of 
•jrcho's  meridian  observations  made  at  Uraniburg  in  the  years 
^82  to  1590,  given  in  '  Historia  Ccslestis.' 


Latitudb. 

In  the  year  1582, 115  meridian  altitudes  were  observed  north  of 
^l^e  meridian,  214  south,  of  83  stars. 

The  mean  places  of  these  stars  for  1582*0  were  formed  from 
^'l^Me  mean  places  for  1755*0  in  Auwers's  •  Bradley '%  (except  for 
^^^)lari8)  by  means  of  the  two  precessions  and  proper  motions  there 
e'i  ^en. 

For  Polaris  the  following  results  were  obtained : — 

Longitude.  Latitude. 

1755*0  N.S 85     8  2406  +66     4  20-8 

1582*0  N.S 82  43  375  +^6     2  585 

B.A.  Deol. 

b     m      B  o       /      « 

1582*0  N.S. 5  3»   55  +87     2  25*5 

By  the  method  of  Fabritius..     5  3^  55  +^7     2  24-5 

^'^^^    which  proper  motions  —  lo"  and  o"  have  been  applied. 

The  reductions  to  apparent  place  were  computed  by  the  formula 
Baily's  'Astronomical  Tables.'     The  observed  altitudes  were 
<^^^  erected  for  Bessel's  mean  refractions.     No  data  exist  for  zero 
c-^^rrections. 
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(i)  Results  from  Stars  North  of  Zenith, 
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(2)  Stars  South  of  Zenith. 


Latitude. 
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Mj  idea  in  thus  weighting  the  stars  is  to  minimise  the  effects 
of  errors  of  division,  at  the  same  time  taking  into  consideration 
the  number  of  observations  of  each  star ;  no  star,  however,  has  a 
weight  greater  than  3. 

The  means  are : — 

011/ 

Of  stars  north  of  zenith   55  54  3^ 

Of  stars  south  of  zenith    55  54  ^^ 

55  54  26 

Halley,  in  his  *  Astronomical  Tables,'  gives  the  latitude  of 
Uraniburg  55^  54'  15",  and  this  value  is  frequently  used  bj  Tycho 
himself  in  the  numerous  little  calculations  of  the  obliquity,  &c.,  he 
introduces  between  the  records  of  observations  proper. 

One  would  naturally  have  expected  that  by  subtracting  40*^  for 
ref ractiou,  Tycho's  latitude  would  have  been  improved ;  but  it  is 
not  so. 

It  is  possible  to  apply  a  correction  to  the  above  latitude  founded 
on  the  known  mean  temperature  and  mean  daily  range  of  Copen- 
hagen*. I  have  attempted  to  estimate  this  correction  on  the 
assumption  that  the  year  1 582  was  normal  t.  9  stars  north  and 
6  south,  culminating  below  30°  of  altitude,  indicated  a  correction 
of  +2"  to  the  mean  latitude.  O.  L.  Tupkajt. 

[To  be  continued.] 


Dr.  Roberts^  Photographs  of  Siar-Clasters  and  Nebulte  %. 

1  AU  sure  everyone  who  takes  any  interest  in  the  science  of 
astronomy  will  hail  with  delight  the  publication  of  volume  ii.  of 
Dr.  Boberts's  splendid  series  of  stellar  photographs.  Since  the 
publication  of  the  first  volume  so  much  advance  has  been  made  in 
the  photographic  process  of  reproduction  that  all  the  plates  are 
mucn  finer  in  this  than  in  the  former  series.  It  is  oifficult  to 
find  any  fault  in  the  printing  of  the  28  collotype  plates  which 
adorn  this  volume.  On  page  15  Dr.  Boberts  properly  points  out 
the  great  value  of  the  permanent  prints,  by  which  the  work  of 
correlating  the  positions  of  the  stars  and  nebula  in  the  future  may 
be  carried  out.  The  value  of  them  will  be  enhanced  if  it  is  proved, 
as  Dr.  Boberts  finds,  that  his  n^atives  are  not  permanent,  and 
that  the  images  of  faint  stars  in  the  lapse  of  a  few  years  fade  from 
the  gelatine  film.  If  this  turns  6ut,  on  further  investigation,  to 
be  true  of  all  gelatine  photographs,  it  is  most  alarming,  and  would 

*  Oreivigt danske  Videns.  SaUkabfl,  1864. 

t  Meiporolofpske  Dacbog,  IQobenhaTn,  1976. 

i  Yolome  II.,  KnawUdgB  Office,  316  High  Holbom,  London,  W.O. 
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detract  enormously  from  the  value  of  our  negatives  in  the  future. 
It  might  be  advisable  to  take  a  glass  positive  picture  off  the  original 
negative  as  soon  as  possible,  and  then  a  second  negative  off  this 
on  dry  collodion. 

Dr.  Boberts  mentions  also  the  discoloration  of  the  gelatine 
iilm  after  some  time  h»s  elapsed.  My  experience  is  that  this 
discoloration  is  due  entirely  to  the  plate  not  having  been  left 
sufficient ly  long  in  the  bath  of  hyposulphite.  It  is  often  not 
sufficient  to  leave  it  in  the  bath  until  the  high  lights  appear  clear 
to  the  eye,  but  it  should  be  left  a  considerable  time  longer,  and 
then  washed  for  some  hours  in  running  water.  I  have  negatives 
that  have  been  thus  treated  20  years  ago,  and  they  are  as  clear 
and  colourless  as  when  taken ;  but  others  wh'ch  were  done  in  a 
hurry  not  long  since  are  ruined  by  this  yellow  stain.  Oertainly 
this  supposed  fading  ought  to  be  thoroughly  investigated,  and  if 
its  reality  is  proved  some  means  sought  to  overcome  it. 

Dr.  Boberts  next  gives  a  most  interesting  chapter  on  the 
**  Effect*  of  Atmospheric  Glare  and  of  Diffiraction  upon  the  Films 
of  Photographic  Plates."  By  exposing  plates  in  the  bottom  of  a 
six-inch  black  box,  which  was  open  to  the  senith,  and  covering 
the  plate  with  a  sensitometer  figured  scale,  he  found  that  the 
darkening  of  the  plate  due  to  atmospheric  glare  was  about  equal 
to  the  images  of  i6-magnitude  stars  taken  with  his  20-inch 
reflector,  giving  both  the  plate  iu  the  box  and  in  the  reflector  a 
simultaneous  exposure  of  2^  hours ;  he  gives  this  as  a  reason  for 
spurious  nebulosity,  and  then  points  out  that  the  '*  general  illu- 
mination of  the  atmosphere  by  starlight  concentrated  upon  the 
film  by  the  instrument  will  mask  the  light  of  objects  that  are 
faiuter  than  about  i8-magnitudd  staw.  There  then  follow  some 
examples  of  exposures  ranging  from  90  minutes  to  several  hours 
on  the  Nebulae  in  Andromeda,  Orion,  and  field  of  stars  in  Cyguus, 
and  finding  in  the  long  exposures  no  more  stars  than  in   the 

shorter  ones.  Dr.  Boberts  feays  : — "  Here  then  is  evidence 

which  I  think  may  be  accepted  as  demonstration  of  the  accuracy 
of  the  surmises  of  astronomers  in  the  past,  that  the  part  of  the 
Starry  Universe  visible  from  the  Earth  is  limited  in  extent." 
Surely  Dr.  Boberts's  researches  point  the  other  way?  If  we 
can  photograph  stars  that  sre  so  faint  that  their  images  are 
only  just  discernible  in  the  fog  on  the  plate  due  to  atmospheric 
glare,  we  can  never  expect  to  get  any  fainter  stars  on  our  plates, 
no  matter  how  long  the  exposure  is  prolonged.  The  fact  that  we 
do  get  stars  down  to  this  limit  is,  I  think,  a  strong  argument  that 
there  are  still  fainter  ones  beyond  our  grasp  and  which  theoretically 
must  always  be  so.  It  would  be  a  matter  of  great  interest  to  com- 
pare photographs  taken  at,  say,  Arequipa  or  some  station  where 
the  atmospheric  conditions  are  nearly  perfect,  and  those  done  in 
this  poor  climate  of  ours.  The  supposed  grouping  of  the  stars  into 
lines  and  curves,  the  reality  of  which  Dr.  Boberts  so  strongly 
advances,  wili^  I  am  sure,  meet  with  a  good  deal  of  criticism.    From 
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the  fact  that  on  the  plntes  there  can  be  found  groups  of  stars  in 
lines  and  curves,  which  resemble  the  configurations  of  certain 
nebuliB,  he  pnts  forward  an  extension  of  Laplace's  nebular  hypo- 
thesis, namely,  that  stellar  systems  may  have  been  evolved  from 
nebnloQS  matter.  The  following  paragraphs  are  taken  from  his 
Introduction : — 

"  I  now  propose  to  submit  a  series  of  pbotographic  copies  of  my  original 
negatives,  from  which  we  may  obtain  strong  evidence  if  not  complete  demon- 
stration of  the  evolution  of  stellar  systems. 

**  Tbe  appearances  to  which  I  now  wish  to  draw  spe'^/ial  attention  in  the 
examination  of  these  photographs  are  the  numerous  curves  and  lines  of  stars 
that  are  associated  together  in  separate  groups.  The  stars  are  of  nearly  equal 
magnitude,  of  apprcziuiately  equal  distances  apart  in  each  group,  and  the 
groups  are  independent  of  each  other  and  of  the  surrounding  stars. 

"  These  appearances  are  so  numerous  and  persistent  amoug  the  stars  that 
their  attribution  to  chands  coincidences  cannot  be  entertained,  and  we  are 
irreeistibly  driven  to  accept  as  the  cause  that  the  stars  in  each  group  re- 
spectively are  closely  related  to  one  another,  and  have  been  formed  of  similar 
material  at  a  relatively  oo-equal  epoeh  of  time." 

And  later : — 

'*  If  it  is  admitted  that  tbe  evidence  now  produced  proves,  or  even  strongly 
indicates,  the  evolution  of  stars  from  the  material  of  which  spiral  nebulsB  are 
composed,  from  what  source  is  the  material  derived  ?  And  is  it  gsMous  or 
lueteciritic?  The  ezistenee  in  space  of  these  different  forms  of  matter  is 
abundantly  proved  by  the  photographs  of  vast  luminous  clouds,  and  it  is  cor- 
roborated by  obeerrations  of  meteoric  matter,  and  of  cosmical  dust  falling 
eontinuoutly  upon  tbe  Earth." 

For  myself,  I  must  say  that  I  think  it  most  unlikely  that  these 
curves,  which  undoubtedly  we  can  trace  over  all  the  photographs, 
have  any  cosmic  meaning,  as  we  must  bear  in  mind  the  enormous 
distances  which  separate  each  individual  star  from  its  nearest 
neighbour,  a  distance  probably  equal  to  that  df  61  C^'gni  from 
our  Sun.  If  Dr.  Hoberts's  views  are  in  the  future  confirmed,  it 
will  add  enormous  value  to  these  lovely  photographs. 

W.  B.   WlLSOH. 


CORRESPONDENCE. 

To  the  Editors  of  <  The  Obeervaiory: 

Interpolation  and  Raising  Figures. 

Gbktljbmbk, 

Allow  me  to  express  a  mild  surprise  at  the  appearance  of 
three  of  your  notes  at  page  7 1  of  your  January  issue,  and  inform 
you  how  we  Americans  do  it. 

We  would  not  adopt  any  fictitious  value  of  the  constant  of 
aberration,  but  make  free  use  of  second  differences  when  we  feel 
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like  it,  especially  in  interpolatiDg  for  right  ascensions  of  stars, 
say,  over  50^  in  declination,  where  the  accaracj  of  obsertation 
would  justify  it.  This  is  done  by  a  simple  mental  process  based 
on  the  principle  of  a  corrected  first  difference.  The  corresponding 
formula  where  the  actual  differences  are  printed,  as  in  the  British 
Nautical  Almanac,  is 

«i  =  «o  +  rK  +  J(rf,+rrf,)}; 

where  a^  is  the  next  preceding  tabular  value  of  the  B.A.,  r  is  the 
proportionate  interval  of  time,  d^  is  the  first  difference  in  the  next 
preceding  "compartment,"  and  d^  the  second  difference,  oppo- 
site Oq.    For  the  American  Ephemeris  the  formula  is  simply 

wherein  appears  the  superiority  of  the  arrangement  adopted  there, 
where  d^  is  the  first  difference,  printed  opposite  a.,  and  d^  is  the  ■ 
following  second  difference.     But  with  either  ephemeris,  in  the 
great  majority  of  cases,  the  corrected  first  difference  can  be  de- 
termined by  simple  inspection. 

Mr.  Cooke  is  sadly  behind  the  times  in  the  simple  matter  of 
disposing  of  fives  **  out  of  bounds."  In  this  country,  from  time 
immemorial,  we  have  '^  evened  things  up,"  as  he  now  suggests 
should  be  done. 

If  you  Britons  are  to  unite  with  us  Americans  in  elevating  the« 
rest  of  the   world  astronomically  as  well  as  commercially  and 
politically,  allo^  me  to  submit  respectfully  that  you  shoidd  first 
"  square  up  "  in  such  little  matters.  A.  S.  FLnrr. 

Waahbum  Obeerratory,  Madison,  Wis., 
1900,  Jan.  26. 

P.S. — Excuse  me  for  employing  somewhat  the  same  vein  which 
you  have  adopted  in  the  Notes  from  an  Oxford  Note-Book.  I 
think  it  is  a  good  idea  to  have  some  such  place  for  the  many  good 
and  amusing  astronomical  incidents  and  anecdotes,  and  I  am  sure 
we  all  enjoy  them  on  the  whole  very  much. — A.  S.  F. 

[For  the  naive  P.S.  I  am  very  much  obliged  to  Mr.  Flint ;  and 
I  can  assure  him  that  we  are  sufficiently  well  acquainted  with  the 
American  language  not  to  misconstrue  his  letter.  I  have  already 
put  Mr.  Cooke's  position  right  last  month.  As  regards  the  earlier 
part  of  the  letter,  it  seems  to  me,  firstly,  that  the  partial  use  of 
second  differences  indicated  by  Mr.  Flint  is  an  error  of  judgment ; 
the  interpolations  should  be  carried  all  through,  or  else  he  isadopting 
a  fictitious  value  of  the  constant  of  aberration,  as  I  have  pointed 
out :  secondly,  that  this  extra  work,  albeit  restricted  to  a  simple 
mental  process,  might  be  avoided  by  the  artifice  I  mentioned, 
which  can  do  no  possible  harm.—  0.  N.-B.] 
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Comet  III.,  1759. 

OxNTLEHXir, — 

There  can  be  little  dcnbt  tbat,  as  Mr.  Monck  suggests, 
there  is  an  error  of  date  in  the  record  of  the  obsenation  of  this 
comet  on  the  ist  of  Jsnoary,  1760.  It  appears  to  have  been  first 
seen  at  liisbon  on  the  7th  of  that  month;  seTeral  French  astro- 
nomers observed  it  on  the  8th ;  the  first  English  observer  of  it 
(unless  we  accept  Dunn's  as  really  on  the  ist)  was  Dr.  Mason  on 
the  9th,  and  it  was  also  observed  on  that  evening  by  Short, 
Michel],  MuncUey,  and  Day.  The  orbit  was  afterwards  calcu- 
lated by  Iiu»ille,  and  the  perihelion  passage  took  place  on  Dec.  17, 
i759t  At  the  distance  from  the  Sun  of  0*966.  The  comet  dis- 
covered by  Messier  on  Januaiy  35,  1760,  passed  its  perihelion  on 
the  25th  of  November,  1759,  and  therefore  reckons  as  1759  II. 
(Halley's,  at  its  first  predicted  appearance,  was  1759  L),  whilst 
the  one  of  which  we  are  speaking  was  1759  ^^«  Althoagh  Short 
estimated  its  motion  at  only  about  two  degrees  in  a  day  on 
January  9,  it  really  was  considerably  greater,  probably  not  much 
less  than  a  degree  in  an  hour,  it  being  then  nearly  at  its  closest 
approach  to  the  Earth,  and  (as  Short  expresses  it)  **  very  visible 
to  the  naked  eye.''  Munckley  states  that  two  or  three  persons 
bad  seen  the  comet  in  London  on  the  8th  (the  day  before  he 
observed  it),  but  '^  they  were  not  astronomers  enough  to  give  any 
exact  account,  either  of  its  place  or  appearance."  On  the  night 
in  question  (January  9)  it  was  a  little  westward  of  Orion,  nearly 
over  r  Eridani ;  and,  as  Mr.  Monck  remarks,  had  it  really  been 
observed  on  the  ist  of  that  month,  with  the  rapidity  of  its  ap- 
parent motion,  it  could  not  then  have  been  in  Orion.  It  is  probable, 
then,  that  for  January  i  in  the  Ann%Ml  Begitter  (the  account 
there  is  copied  into  the  life  of  Dunn  in  the  *  Dictionary  of 
National  Biography ')  we  should  read  January  9.  Struyck  noticed 
the  similarity  between  the  orbit  of  this  comet  and  that  of  the 
comet  of  1(364,  but  Pingr^  showed  that  they  could  not  be 
identical.  The  last  observation  of  Comet  III.  1759  seems  to  have 
been  made  by  Cassini  de  Thdry  on  February  8  (the  comet  being 
then  situated  in  the  constellation  Aries),  so  that  the  duration  of 
its  visibility  was  little  more  than  four  weeks. 

Yours  faithfully, 
BUddiaath,  1900,  Feb.  9.  W.  T.  LT5N. 


OBSERVATORIES. 

Yebkes. — The  ''First  Annual  Report"  has  been  issued  by 
Prof.  Hale  and  is  a  model  of  clearness.  We  should  prefer  to  re- 
produce the  Report  in  its  entirety,  but  space  forbids.  However, 
we  will  follow  the  original  as  closely  as  possible. 

History,  BuUdint/t,  and  Equipment. — It  so  happened  that  in  the 
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summer  of  1892,  when  an  observatory  was  comtemplated,  Prof. 
Hale  heard  that  the  firm  of  Mantois  was  in  possession  of  two 
optical  disks  for  a  40-inch  objective.  When  this  was  brought  to  the 
notice  of  Mr.  C.  T.  Terkes  he  at  once  purchased  them,  requested 
the  Clarks  to  proceed  with  a  40-inch  objective,  and  placed  the 
mounting  of  it  in  the  care  of  Messrs.  Warner  and  Swasey.  After 
careful  consideration  it  was  decided  to  erect  the  observatory  on 
the  shores  of  Lake  Geneva,  75  miles  distant  from  Chicago.  The 
building  was  commenced  in  1895  and  everything  practically  com- 
pleted in  1897.    It  takes  the  form  of  a  Latin  cross : 

The  40-inch  being  in  a  90-feet  dome West  end. 

The  meridian  room    East  end. 

The  1 2-inch  Kenwood  refractor  in  a  26-feet  dome.  North  end. 
The   24-ineh  reflector  (under    construction)  in 

30-feet  done South  end. 

The  body  of  the  building,  between  the  domes,  contains  laborar 
tories  for  physical  and  chemical  work,  offices  for  staff  and  library. 
On  the  ground-floor  is  an  instrument  shop,  optical  laboratory, 
photographic  dark  rooms,  enlarging  room  specially  fltted  up  for 
photos  of  stellar  spectra,  spectroscopic  room,  &c.  &c. 

The  53  acres  of  land  was  the  gift  of  Mr.  John  Johnston,  the 
building  and  equipments,  including  the  40-inch,  its  dome  and  floor, 
the  30-feet  domes  and  stellar  spectrograph,  were  the  gift  of 
Mr.  Yerkes,  while  Miss  C.  W.  Bruce  presents  a  lo-iuch  photo- 
graphic telescope,  mounting,  and  dome. 

IStudy  and  Research, — Students  who  have  completed  their  work 
at  the  University  may  attend  lectures  on  Solar  Physics,  Celestial 
J^hotometry,  and  Astronomical  Spectroscopy  by  Professors  Hale 
and  Frost.  And  as  the  Observatory  has  facilities  for  special 
research,  opportunities  are  given  to  men  of  science  to  carry  on 
tipecial  investigations.  During  the  past  summer  Dr.  Nichols, 
Prof,  of  Physics  in  Dartmouth  College,  took  advantage  of  this 
permission  to  study  a  stellar-heat  radiator.  The  rays  from 
A  returns  and  Vega  were  reflected  from  the  large  silvered  glass 
heliostat  mirror  to  a  24-inch  silvered  mirror  of  8-inch  focus ;  these 
rays  were  focussed  on  the  small  mica  vane  of  a  delicate  radiometer, 
the  sensitiveness  of  which  exhibited  a  deflection  of  o'l  mm., 
corresponding  to  the  heat  that  would  be  received  from  a  candle 
15  miles  away.  The  mean  deflection  from  106  measures  on  seven 
nights  was  from  Arcturus  0*60  mm.,  from  Vega  027  mm.  Eoughly 
Arcturus  apparently  sends  no  more  heat  than  a  candle  6  miles 
away. 

Astronomical  Investigations. — Prof.  Burnham  has  devoted  two 
nights  each  week  to  the  measurement  of  double  sturs  with  the 
40-inch,  the  object  being  to  secure  measures  of  his  own  pairs  for 
inclusion  in  a  catalogue  to  be  issued  in  the  coming  year.  Prof. 
Barnard  has  also  measured  some  double  stars,  k  Pegasi  has  been 
measured  with  a  power  of  3750.     A  faint  companion  to  Vega  was 
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discovered  by  Prof.  Barnard  in  Maj  1897,  a  few  dajs  after  the 
instrument  was  erected.  Prof.  Barnard  has  also  given  special 
attention  to  certain  variables  in  the  dusten  M  <  and  M  13,  and 
has  devoted  some  time  to  planetary  work.  '^  Tne  markings  on 
Yenus  and  Mercury  have  been  carefully  examined,  but  only  the 
vague  outlines,  previously  seen  by  Prof.  Barnard  at  Mt.  Hamilton, 
could  be  made  out.  A  remarkable  series  of  measures  of  the 
satellite  of  Neptune  has  been  secured." 

Spectroscopic  Work, — Prof.  Hale  made  a  study  of  the  spectra  of 
stars  of  Secchi's  fourth  type  and  serured  photos  of  22  stars  ranging 
in  mag.  from  5 '4  to  7*8,  with  a  stellar  spectrograph  attaclied  to 
the  40-inch.  Over  100  lines  have  been  measured  in  the  yellow 
and  green  regions  of  152  Schjellerup,  where  not  more  than  3  or  4 
had  been  previously  recorded.  It  is  believed  that  the  spectra 
of  these  stars  contain  bright  Hues.  Much  other  information  with 
respect  to  these  stars  has  been  gathei'ed. 

A  series  of  photographs  of  the  spectrum  of  0  Geti  extending 
through  the  maximum  of  1897  has  been  taken  by  Prof.  Hale  and 
Mr.  Ellerman.  Prof.  Wadsworth  has  photographed  the  spectra  of 
several  double  stars  and  spectroscopic  binaries.  The  12-inch  was 
used  by  Mr.  J.  A.  Parkhurst  for  observation  of  variable  stars. 

Determiuations  of  Latitude  and  Longitude  give 

Approx.  Lat.  of  Terkes  Observatory  ....   4-42°  34'  15"  + 
Approx.  Long.         „  „  s^  54"  U'  ±  W. 


Habyard. — The  Fifty-fourth  Annual  Beport  of  the  Director 
of  this  Observatory  for  the  year  ending  1899,  September  30, 
opens  with  a  statement  of  the  financial  position  of  the  Observa- 
tory, a  subject  which  was  referred  to  in  detail  in  this  magasine  for 
December  last.  Beyond  this  the  Beport  is  similar  to  those  of 
former  years,  and  gives  details  of  the  work  done  with  each  instru- 
ment. 

East  and  West  Equatoriah, — These  have  been  used  as  before  for 
photometric  observations  of  variable  stars,  of  Jupiter's  satellites 
during  eclipse,  of  which  24  liave  been  observed,  making  the  tot^l 
number  684,  and  for  miscellaneous  observations,  such  as  ooculta- 
tioos  of  stars  by  the  Moon. 

TTie  Meridian  Circle. — Observations  with  this  instrument  have 
been  almost  entirely  limited  to  determination  of  clock-error. 
Experiments  were  made  to  determine  whether  the  part  of  the* 
field  in  which  the  collimation  was  determined  had  any  influence  on 
the  result.  It  appeared  that  this  influence  was  very  slight,  if  it 
existed  at  all.  The  chief  meridian  work  of  the  observatory  is  now 
the  completion  of  the  Catalogue  for  the  zone  —9°  to  —14°,  and 
this  is  proceeding. 

The  4-inch  meridian  photometer  has  been  sent  to  Arequipa, 
Peru,  where  it  has  been  used  to  make  photometric  obsen'ations 
of  all  stars  south  of  decUnation  —30^  and  of  the  magoitude  7°  and 
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brighter,  which  will  form  a  seooDd  series  of  obserratioiis  of  the 
stars  in  the  Southern  Uanrard  Pbotometiy.  At  Harvard  a  12- 
inch  meridian  photometer  b  now  in  use,  and  all  the  stars  in  the 
Bonn  DnrchmusteruDg  from  dedinations  —20^  to  +8o*'are  bong 
photometrically  measured. 

The  discoveries  made  from  the  examination  of  the  plates  of 
spectra  taken  with  the  11 -inch  Draper  telescope  inclu<^  a  new 
star  in  Sagittarius,  the  fact  that  (  Gentauri  and  w  Scorpii  are 
spectroscopic  binaries,  and  several  new  variables.  The  roost 
interesting  of  these  Ust  is  B.D.  +42^*3338,  which  has  a  period  of 
13^  35*,  and  Whose  light  increases  at  the  rate  of  about  eight- 
teatbs  of  a  magnitude  an  hour,  a  rate  surpassed  by  only  two  or 
three  variables  of  the  Algol  type. 

In  the  section  relating  to  the  Bruce  Photographic  Telescope, 
reference  is  made  to  the  discovery  of  the  ninth  satellite  of  Saturn, 
by  Prof.  W.  11.  Pickering:.  The  interest  of  this  subject  induces 
us  to  quote  verbatim :  *'  This  object,  to  which  the  name  of  PhcBbe 
has  been  given,  appears  on  four  plates  taken  on  August  16,  17, 
and  18,  1898.  The  position  of  all  these  images  b  closely  repre- 
sented by  assuming  that  its  period  is  490  days.  Owing  to  the 
extreme  faintness  of  this  object  it  can  be  photographed  only  when 
Katurn  is  near  one  of  its  stationary  points.  Tne  plates  taken  in 
September  1898  were  not  sufficiently  good,  and  clouds  prevented 
good  results  being  obtained  in  the  spring  of  1899.  It  is  hoped 
that  photographs  taken  in  August  1899  will  enable  the  orbit  to  be 
accurately  determined." 

Odessa. — In  response  to  a  representation  made  bv  Herr  O. 
Backlund  in  1895,  the  Governing  Body  of  Poulkova  Observatory 
have  established  a  branch  observatory  in  Odessa.  The  building 
M-as  begun  in  the  summer  of  1897,  and  in  August  1898  the  transit 
circle  was  installed.  The  scheme  of  the  work  is  based  on  that  of 
Poulkova,  and  a  list  of  170  stars  down  to  6*4  mag.  is  given  in  the 
Keport.  The  buildings  consist  of  a  transit  hut  and  a  mai^  house 
119  metres  to  the  north. 

The  transit  has  a  Steinheil  objective  of  108  mm.  aperture,  and 
1*30  m.  focal  length.  The  hut  is  so  constructed  that  while  the 
central  portion  remains  fixed,  the  east  and  west  ends  can  be  run 
away  on  tramways  and  so  leave  two  openings,  one  for  the  transit, 
the  other  for  a  vertical  circle  with  a  similar  objective,  1*40  m. 
focal  length.  The  present  Heport  emanates  from  Herr  A.  Or- 
binski,  who  is  in  charge.  Photographs  of  the  buildings  and  the 
instruments  are  given. 


PUBLICATIONS. 

NiCB  Annals,  Vol.  I. — We  made  mention  of  the  publication  of 
Volume  IV.  of  the  Annals  of  this  Observatory  in  1895,  and 
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Vol.  y.  has  sioce  appeared,  so  that  there  may  seem  some  want  of 
cODtinuity  involved  in  this  heading ;  hut,  as  is  not  unusual,  the  first 
volume  of  the  series  has  heen  re^^erved  for  a  description  of  the 
foundation  and  building  of  the  observatory  and  of  the  instru- 
ments, and  is  therefore  not  published  until  the  completion  of  the 
establishment,  when  work  may  have  been  for  long  in  full  swing. 

It  may  not  be  generally  known  that  the  magnificent  Observa- 
tory at  Nice  owes  its  being  to  the  generosity  of  M.  Bischoffsheim, 
who,  desiring  to  raise  a  lasting  and  N^orthy  monument  to  French 
scieuce,  more  than  twenty  years  ago  approached  the  Bureau  des 
Longitudes  with  the  offer  of  a  sum  of  money  to  create  an  observa- 
tory. Very  naturally  the  Bureau  accepted  the  offer,  and  in  1879 
appointed  Commissioners  to  choo:«e  a  site  and  select  instruments  ; 
and  as  a  result  there  is  to-day  a  finely-equipped  observatory  on 
Mount  Gros,  Nice,  where  actual  work  is  in  progress  under  the 
direction  of  M.  Perrotin,  who  has  a  staff  of  eight  Assistants,  the 
establishment  being  finally  in  the  hands  of  the  Paris  Bureau  des 
Longitudes. 

The  instruments  of  the  obsn^rvatory  comprise  the  well-known 
30-inch  refractor ;  an  equatorial  with  telescope  of  1 5  inches 
aperture,  and  an  equatorial  coad^;  also  a  transit-circle  of  20  cm. 
aperture  and  3*20  m.  focal  length,  and  a  smaller  transit-circle ;  this 
is  reversible,  with  an  object-glass  of  7  cm.  aperture.  These  instru- 
ments are  described  with  much  detail  in  the  volume  before  us, 
which  is  accompanied  by  a  series  of  plates  showing  their  construc- 
tion. Of  the  many  interesting  things  in  these  descriptions  we 
select  the  account  of  the  meridian  marks  of  the  larger  transit- 
circle  for  special  mention.  Tnis  instrument  is  furnished  with  two 
meridian  marks,  one  north  and  one  south  of  the  instrument.  The 
south  mark  is  merely  an  ordinary  collimator  set  up  in  the 
observatory  grounds,  and  lit  up  at  night  by  an  electric  lamp ;  but 
the  north  mark  is  situated  on  Mount  Macaron,  6  j  kilometres  from 
the  observatory  a  deep  valley  running  between  Mount  Macaron 
and  Mount  Gros.  As  there  would  obviously  be  some  difficulty  in 
carrying  wires  from  the  observatory  to  light  the  mark,  a  plan 
proposed  by  M.Fizeau  has  been  adopted.  The  mark  is  a  reflecting 
collimator,  that  is  an  object-glass  with  a  plane  mirror  placed 
behind  it  at  its  focus.  In  the  observatory  on  either  side  of  the 
transit-circle,  each  at  a  distance  of  35  cm.  from  the  meridian,  are 
two  small  telescopes  (16  cm.  aperture,  and  i  metre  focal  length), 
which  have  illummating  lamps  in  their  focus,  and  are  directed  to 
Mt.  Macaron.  They  thus  send  to  the  collimator  two  beams  of 
light,  which  are  reflected,  and  of  which  the  greater  part  returns  to 
the  point  of  origin,  but  on  leaving  the  collimator  the  beams  expand 
by  diffraction  in  all  directions.  That  portion  of  the  diffracted  light 
which  returns  along  the  line  bisecting  the  angle  between  the  two 
bjams  is  received  by  the  transit-circle  and  forms  an  image  of 
the  mark.  The  arrangement  works  quite  satisfactorily.  The 
description  of  the  instruments  is  supplemented  by  various  Tables 
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used  in  reduction  of  the  observations  made  with  the  inttrumeiits ; 
Bome  of  which  are  useful  only  to  thia  observatory,  but  others,  such 
an  the  precession  tables,  are  of  wider  interest. 


NOTES. 

CoMBT  NoTiB. — A  Yery  ^int  comet  of  the  13th  magnitude 
(a  1900)  was  discovered  by  M.  Giacobini  at  Nice  on  January  31. 

The  f oUowini^  orbit  is  deduced  from  observations  made  there  on 
Jan.  31,  Feb.  3  and  6.  An  observation  made  there  on  Feb.  17  is 
well  represented  by  these  elem^ts  : — 
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The  brightness  will  remain  pretty  constant  for  several  months. 
In  April  the  comet  will  be  lost  in  the  sunshine,  but  it  will 
reappear  a  month  or  two  later,  and  next  July  will  still  be  as 
bright  as  at  discovery. 

The  comet  was  observed  by  M.  Javelle  at  Nice  on  Feb.  17, 
being  7*  west  and  i'  north  of  the  position  computed  from  the 
above  elements. 

The  number  of  observations  of  Tempel's  Second  Periodic  Comet 
made  at  the  recent  apparition  is  very  large.  Agt.  Nach.  3618 
contains  a  series  of  observations  made  at  Cordoba  (Argentine 
Bepublic)  by  Mr.  James  Benton,  the  dates  ranging  from  1899 
July  II  to  Oct.  II.  We  learn  from  Att.  Joum.  No. 477,  that  the 
comet  was  followed  at  the  Lick  Observatory  till  Dec.  i  last,  when 
it  was  described  as  a  very  faint  difiPused  object  of  the  1 5th  mag- 
nitude, about  i'  in  diameter,  with  scarcely  any  condensation. 
AVhen  brightest  the  comet  had  a  well-defined  stellar  nucleus,  so 
the  observations  should  be  very  accurate,  and  it  is  hoped  that  they 
will  afford  material  for  a  good  determination  of  the  mass  of 
Jupiter.  A.  C.  D.  C. 
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Mdjoe  Planet  JNotes. — Ast,  Nach,  3620-21  contains  tables  for 
the  computation   of   the  perturbations  of  those  planets   whose 
period  approximates  to  half  that  of  Jupiter,  by  H.  y.  Zeipei. 
The  quantities  are  arranged  in  powers  of  an  auxiliary  quantity 

hich  =3  I  —  Twice  Jupiter's  Mean  Motion 
'  Planet's  Mean  Motion. 

The  perturbations  of  the  first  order  of  (48)  Doris  are  worked 
out  as  an  example. 

Att,  Jcurn.  477  contains  an  analysis  by  Prof.  Newcomb  of  the 
grouping  of  the  orbits  of  planets  (i)  to  (400)  according  to  their 
mean  motions.  Only  those  whose  mean  daily  motions  lie  between 
500"  and  1000"  are  considered,  and  these  are  arranged  in  groups 
ai  10",  the  first  containing  mean  motions  between  500"  and  510", 
the  next  between  510"  and  520",  and  so  on.  The  numbers  of 
planets  falling  in  each  group  are  as  follows : — 

500"  to    600" o,  o,     o,    o,     2,     3,    4,     I,  0,0 

600  to    700    o,  6,     9,  19,  27,    8,  10,    5,  12,    3 

yoo  to    800     2,  8,  II,  10,     I,     9,  22,  25,  18,  11 

800  to    900     10,  16,     9,  10,     7,  II,     s»     3>  2,    o 

900  to  1000     ....  I,  6,     6,     9,     8,     6,  II,     9,  5,    4 

There  are  blanks  in  the  neighbourhood  of  600*,  700^  745^^,  9oo^ 
which  correspond  to  mean  motions  whose  ratios  to  that  of  Jupiter 
are  |,  |,  f ,  \.  There  can  be  no  reasonable  doubt  that  these  gaps 
are  m  some  way  the  effect  of  Jupiter's  action.  On  the  other 
hand,  there  are  two  planets  whose  mean  motions  are  almost 
exactly  449",  which  corresponds  to  |  of  Jupiter's,  so  that  this 
ratio  does  not  seem  to  be  an  infiuential  one  in  causing  a  gap. 

It  will  be  seen  that  the  richest  regions  of  the  zone  are  at 
mean  motions  640''  and  775". 

The  interestinc;  planet  (434)  Hungaria  will  be  in  opposition 
about  March  23,  being  of  the  12th  magnitude.  Agt.  Nadi.  3624 
contains  an  ephemeris. 

Anew  planet  FA,  of  the  12th  magnitude,  was  discovered  by 
jM.  Charbis  at  Nice,  on  Feb.  22.  A.  C.  D.  C. 


Obituabt.— Chablib  Piazzi  Smith.  The  death-roll  of  the 
paat  month  includen  the  name  of  the  former  Astronomer  Boyal 
for  Scotland,  a  well-known  figure  in  astronomy  some  forty  years 
ago,  but  probably  little  known  except  by  name  to  the  present 
generation. 

Qiarlea  Piaui  Smyth,  born  in  the  year  1819,  ^^  ^^®  second 
■on  of  Admiral  Smytn,  the  author  of  the  *  Celedtial  C^de '  and 
Bometime  President  of  the  Eoyal  Aitronomiod  ^Society.     B\b 
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second  name  was  given  him  in  memory  of  the  fsmons  astraiomer, 
the  discoverer  of  uie  first  of  the  small  planets,  to  whom  ^  hmSlj 
was  related,  so  that  Charles  Smyth  may  be  considered  an 
hereditary  astronomer.  In  the  year  1835  ^  ^^^^  appointed 
Assistant  to  Maclean  at  the  Bopil  Observatory,  Cape  oi  Good 
Hope,  which  post  he  held  for  about  ten  years,  and  in  the  year  1845 
he  was  chosen  to  succeed  Thomas  Henderson  as  Director  of  the 
Edinburgh  Observatory,  a  post  which  carries  with  it  the  tif^e  of 
Astronomer  Soyal  for  Scotland.  In  March  1846  he  was  elected 
a  Fellow  of  the  Boyal  Astronomical  Society,  and  made  many 
contributions  to  the  Society's  literature. 

In  May  1856  he  was  commissioned  by  the  Admiralty  to  proceed 
to  Tenerme  to  make  experiments  to  ascertain  how  far  observations 
can  be  improved  by  eliminating  the  lower  strata  of  the  atmosphere. 
A  sum  of  JS500  was  placed  at  his  disposal  for  this,  and  the  yadit 
'  Titania '  was  lent  him  by  Bobert  Stephenson,  M.P.  He  returned 
in  October  of  the  same  year,  and  published  a  history  of  his  journey 
and  observations  in  a  book  *,  and  his  scientific  results  in  the  PhiUk- 
BophicaX  TraiMadionsf,  One  conclusion  that  he  arrived  at  was 
thftt  at  a  height  of  8903  feet  above  sea-level  there  was  ''an  extension 
of  telescopic  vision  through  four  stellar  magnitudes.'* 

Meteorology  evidently  had  great  attractions  for  Piazzi  Smyth, 
for  several  years  later,  in  1882,  he  made  a  stay  in  Madeira,  and 
on  his  return  published  a  small  book  entitled  *  Madeira  Meteor- 
ologic,'  and  also  an  account  of  spectroscopic  observations  made  at 
the  same  place.  The  subject  of  spectroscopy  was  also  a  favourite 
study,  and  in  this  he  did  valuable  work.  Smyth  was  one  of  the 
first  to  resolve  the  spectrum  into  a  rhythmical  series.  He  was  the 
author  of  a  book  entitled  'The  Solar  Spectrum  in  1884.' 

But  his  name  will  doubtless  be  chiefly  remembered  in  connec- 
tion with  his  researches  about  the  Great  Pyramid.  In  1864- 
1865  he  went  to  Egypt  accompanied  by  his  wife,  who  was  with 
him  also  on  the  occasions  above  mentioned,  and  spent  four  months 
at  the  Great  Pyramid,  living  in  an  empty  ancient  tomb  carved  in 
the  side  of  a  hill.  During  this  time  he  made  a  most  exhaustive 
series  of  measurements  of  the  great  monument,  which  form  the 
data  for  his  book,  '  Our  Inheritance  in  the  Great  Pyramid.'  This 
book  has  been  the  subject  of  considerable  controversy.  It  states 
that  the  Great  Pyramid  is  of  Hebrew  origin,  and  was  made  about 
the  year  2170  B.C.,  which  follows  from  the  fact  that  the  descending 
entrance  passage  then  pointed  to  a  Draconis  at  its  lower  culmina- 
tion, and  it  has  been  suggested  that  the  ascending  passage  branching 
from  this  was  used  to  observe  the  transit  of  the  same  star  bv 
reflection.  Piazzi  Smyth  was  of  opinion  that  not  only  did  the 
pyramid  record  the  fundamental  truths  of  astronomy  and  physics, 
but  its  dimensions  and  details  contained  cryptically  the  units  of 
the  Biblical  system  of  measurements,  and  that  it  was  also  of  a 

*  '  TeneriffB :  an  ABtronomer^a  fixperiment.' 
t  Vol  cxlfiii.  p.  465  (1858). 
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prophetic  nature,  the  date  of  the  birth  of  Ohrist  being  indioated 
07  certain  features  of  the  architecture. 

Smyth  gave  up  his  position  at  Edinburgh  in  the  year  1888, 
since  which  time  he  has  lived  a  life  of  retirement  at  Bipon.  His 
wife  survives  him.  One  of  his  sisters  married  Prof.  Baden-Fowell, 
of  Oxford,  so  that  he  was  the  uncle  of  the  gallant  Major  Baden- 
Powell,  now  besieged  in  Mafeking. 

Db.  Bobbbt  Lutheb.  We  regret  also  to  announce  that  Prof. 
Luther,  Director  of  the  Dusseldorf  Observatorv,  died  on  Feb.  19, 
at  the  age  of  78.  In  early  life  he  worked  at  the  Berlin  Observa- 
tory, and  computed  ephemerides  of  asteroids  for  the  'Berliner 
Jahrbuch,'  and  in  185 1  was  called  to  succeed  Briinnow  as  Director 
of  the  Observatory  belonging  to  the  town  council  of  Dusseldorf. 
Here,  with  a  comparatively  small  telescope  of  4*3  inches  aperture, 
he  devoted  himself  to  the  discovery  of  small  planets  and  com- 
putation of  their  orbits,  and  of  the  460  at  present  known  24  have 
his  name  attached  as  discoverer.  Dr.  Luther  contributed  many 
observations  and  ephemerides  to  the  Astronomische  Naehrichteiu 
We  had  no  actual  personal  knowledge  of  the  late  astronomer,  but 
we  shall  miss  the  pleasant  little  notes  with  which  he  occasionally 
favoured  us. 


Thk  C01CIK6  SoLAB  Eglipbe  OF  Mat  28. — We  are  beginning 
to  hear  of  the  arrangements  of  expeditions  to  observe  this  eclipse. 
The  French  Astronomical  Society  have  had  a  steamship  placea  at 
their  disposal,  and  both  it  and  the  British  Astronomical  Association 
will  send  parties  to  observe  from  Alicante  and  Algiers.  Mr.  Per- 
cival  Lowell  and  Prof.  Todd  have  already  left  the  United  States 
for  some  suitable  station  in  North  Africa.  Messrs.  Cook  &  Son 
have  arranged  a  conducted  tour  to  Talavera,  starting  from  London 
on  May  21. 

DouBLB  Stabs. — Becent  measures  of  j3  883  appear  to  point  to  a 
period  more  nearly  approaching  that  deduced  by  Glasenapp  (i6'8 
years)  than  to  the  short  period  (si  J^'^  suggested  by  Dr.  See. 

O  it 

1898*43  39*3  0*27  Aitken  (Lick). 

53  42*9  o'33  Lewis  (Greenwich). 

74 4S'3  0*19  Barnard  (Yerkes). 

i899'53  53*2  0-32  Lewis. 

75  S4'4  0*25  Aitken. 

78  54*0  0*22  Barnard. 

1900*05  61*0  0*28  Lewis. 

The  latest  measures  of  Sirius  with  which  we  are  acquainted  are 
by  Prof.  E.  E.  Barnard  :— 

1899-830 i5i''-3  4"-83  2  nights. 
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The  same  obseirer  siyes  places  of  seYoial  small  ttMrs  near 
Sinus,  whose  distance  from  the  principal  star  it  would  be  in- 
teresting to  measore.  The  proper  motion  of  Sirins  being  1"'$! 
annnallj,  a  few  mondis  ought  to  show  whether  these  smaU  stm 
belong  to  the  system.    It  can  be  seen  that  E  and  E  do  not. 


AE  1897-84.. 
189874. . 
1899*88. . 

AF  1897-84.. 
1898-85.. 
1899-86.. 

AH  1899-86.. 

AK  1899-86., 

AG  1899-17., 


195-5 
194-0 

1937 

4-6 

280*6 

22*4 
249-0 


57-<59 
56-80 

5470 

50-08 
53-12 
53-10 
40-25 

29-53 
86-78 


Eai6mag. 

F8i6jnMg. 

HBi6mag. 
Kai6mag. 


Variable  Velocity  in  Liitb  of  Sight  of  i  'Osiokib. — 
M.  Henri  Deslandres  is  energetically  usinc;  the  large  photographic 
telescope  ('62  cm.  aperture)  of  the  Meudon  Observatory  to  take 
photographs  of  the  spectra  of  stars,  for  determining  radial  velocities. 
Since  Oct.  15  last  he  has  accumulated  60  such  photoCTaphs,  and 
he  gives  results  derived  from  eleven  plates  of  ^  Ononis  which 
are  of  interest  (Comptes  Rendus^  1900,  Feb.  12). 

h  Ononis  was  noted  by  Herschel  as  variable,  but  of  inegolar 
period.  Vogel  and  Scheiner  measured  its  radial  velocity  at  four 
different  epochs,  but  did  not  find  differences  greater  thim  7  km. 
per  second.  The  following  table  gives  M.  Deslandres'  measures 
of  velocity  of  the  star,  which  he  says  are  not  to  be  taken  as  perfect, 
but  nevertheless  are  good  enough  to  give  credibility  to  his  con- 
clusions : — 

km.  per  tee. 
1900  Jan.    9 —37 


km.  per  sec. 
1899  Dec.    8 +95 

9 -15 

12 +70 

15 -38 

18 +81 


10. 
12. 

13- 
18. 

25. 


+64 
+80 

-49 

+  14 
-50 


Owing  to  the  difficulty  of  the  observations  these  figures  may  be 
sometimes  as  much  as  15  km.  in  error ;  but  M.  Deslandres  says, 
in  conclusion,  that  they  accord  well  with  a  period  of  1*92  days  and 
a  large  eccentricity  of  orbit. 
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Pbof.  Turnee^s  Lectuees. — As  was  announced,  Prof.  Turner 
gave  a  series  of  three  lectures  at  the  Bojal  Institution,  in  the 
afternoons  of  February  8, 1 5,  and  2 2,  on  Modem  Astronomy.  The 
lectures  deserved  the  title,  for  they  certainly  were  "  modem  "  and 
were  not  mere  exhibitions  of  pictures  that  all  are  tired  of  seeing, 
and  tJieir  delivery  was  in  Prof.  Turner's  most  incisive  manner. 
He  gave  a  sketch  of  most  branches  of  modem  astronomy  in  the 
three  hours  at  disposal,  which,  as  the  lecturer  said,  was  barely 
long  enough.  For  similar  reason  we  can  scarcelv  sketch  the  series 
here,  but  content  ourselves  with  giving  categorically  some  of  the 
points  which  seemed  most  striking  to  some  of  the  audience: — 
(i)  An  effective  illustration  of  the  phenomena  of  Jupiter's 
satellites  with  a  globe,  a  beam  of  light,  and  a  golf-ball.  (2)  A 
dramatic  representation  (with  the  actual  instrument  used  in  1898) 
of  the  operations  during  totality  of  a  solar  eclipse.  (3)  Illustration 
with  a  **  bull-roarer  "  (an  instrument  which  hums  when  whirled  at 
the  end  of  a  string  and  emitted  a  different  note  as  it  moved 
towards  or  from  the  audience)  of  the  principle  of  spectroscopic 
observation  of  the  motion  of  stars  in  the  line  of  sight.  (4)  The 
pictures  of  nebul®  and  their  comparison  with  that  of  Saturn,  in 
illustration  of  the  nebular  hypothesis.  (5)  The  charts  showing 
the  relation  of  the  Wolf-Bayet  stars  and  star-clusters  to  the 
Milky  Way,  and  the  hinted  suggestion  by  the  lecturer  that  the 
Unhrerse  itself  may  be  a  rotating  sphere,  of  which  the  galaxy  is 
tbe'Equator.  To  this  statement  of  a  few  fiicts  it  may  be  added 
that  the  lantern  was  operated  and  the  illustrations  performed  with 
the  preciBion  that  characterizes  lectures  at  the  Eoyal  Institution. 


Wb  call  attention  to  the  occultation  of  Meptune  by  the  Moon 
on  March  8  at  6  o'clock  in  the  evening,  and  to  that  of  Saturn  at 
half-oast  8  on  the  morning  of  .March  24  (civil  day).  On  March 
27^  4  30"  P.M.  Venus  approaches  within  2'  of  2  Arietis. 

Pbof.  BmurHAH's  Catalogue  of  Bumham  Stars  is  completed, 
and  0ome  copies  have  already  reached  England.  We  propose  to 
give  an  adequate  notice  of  this  in  our  next  number. 

Thb  next  Meeting  of  the  Soyal  Astronomical  Society  will  be  on 
Maidi  9*  at  8  o'clock  in  the  evening.  Of  the  British  Ajstronomical 
Aaaociation  on  March  28. 


From  an  Oxford  Notb-Book. 

Bmjkobjmb  by  civil  time  there  was  no  new  Moon  last  month, 
the  cfaange  <d  phase  happening  just  before  noon  on  March  i. 
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A  fimilsr  oooanenoe  with  regard  to  full  Moon  k  tim»  AxoaUM, 
by  a  weekly  contemporary : — 

A  BemarJcaUe  Mwiih. 

February,  1866,  was  in  one  war  the  mort  wonderful  month  in  the  wofld's 
nietory.  It  bad  no  full  Moon.  Janoary  had  had  two  full  KoaoB,  aad  ao  had 
Maroh ;  but  February  had  none.  Thie  remarkaUe  itato  of  tfan^  had 
happened  before  sinoe  the  Creation. 


This  value  of  the  store  of  photoeraphs  at  Harvard  Observatory 
as  records  of  the  state  of  the  sky  has  several  timet  been  d^non- 
strated,  as,  for  instance,  in  the  recovery  of  positions  of  Eros  in 
1894  and  1896,  after  its  discovery  in  1898.  I  recently  had 
another  opportunity  of  testing  the  completeness  of  the  innxrma- 
tion,  and  the  response  to  the  test  was  so  satisfactory  that  it  may 
interest  others  to  hear  of  it.  The  star  BJD.  +27^2561  was 
suspected  of  variability,  not  being  found  on  one  of  our  Catalogue 
plates  at  Oxford,  and  being  faint  on  another.  I  wrote  to  'Broi. 
fickering  asking  if  he  coiUd  give  me  any  information  about  it, 
and  he  promptly  replied : — 

I  have  had  a  number  of  photographs  of  +27°*256i  examined.  These  platee 
were  taken  with  the  8>in<»i  Draper  Doublet  on  Mardi  21,  1890;  May  25, 
1891 ;  May  31,  June  12,  July  7,  July  8,  1892;  June  30^  1893;  Maroa  23, 
June  13,  1894;  February  26,  1896;  June  2c,  1897;  June  17,  1898;  and 
August  18,  1899.  The  exposure  was  generally  10  min.  On  all  it  appears 
faint,  but  of  so  nearly  the  same  brightness  that  we  hare  failed  to  deteot  any 
Tariation.    Probably  the  star  is  red,  and  therefore  faint  photograpfaioBlly. 

Here  was  a  question  about  a  chance  star,  and  it  was  found  on 
13  plates  extending  over  10  years  !  Surely  this  kind  of  informa- 
tion, which  is  the  outcome  of  many  rapid  and  successive  surveys 
of  the  whole  sky,  is  more  what  we  want  than  a  single  laborious 
survey  extending  over  half  a  centuiy  ?  There  is  room,  of  course, 
for  both  kinds  of  survey,  but  I  cannot  help  feeling  that  the 
proposals  for  the  work  of  the  Astrographic  Chart  would  be  the 
better  for  modification  in  the  direction  here  indicated.  We 
ought  to  finish  it  in  a  reasonable  time  and  then  repeat  the  work. 
And  it  may  be  remarked  that  there  is  already  some  tendency  in 
this  direction.  Dr.  Gill,  for  instance,  announces  that  although  he 
has  taken  all  his  Catalogue  plates,  he  is  taking  them  again,  so  that 
he  may  be  able  to  check  proper  motions.    An  excellent  plan. 


The  printing  of  the  B,AJ9.  Council  Report  generally  produces 
a  crop  of  whimsical  printers'  errors,  and  the  present  year  was  no 
exception  to  the  rule.  These  all  disappear  under  the  careful 
scrutiny  of  the  Secretaries  and  other  members  of  Council,  but 
some  of  them  are  worthy  of  preservation  for  the  delectation  of 
those  who  do  not  see  tiie  report  in  proof.    The  two  most  amuBing 
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refeired  this  year  to  comets.  Of  one  it  was  remarked  that  "  The 
arUtt  is  probably  parabolic,"  and  of  another,  "  Since  the  distance 
from  the  Earth  was  also  increasing  the  comet  remained  a  public 
otriect/*  An  ambiguous  phrase  in  the  report  of  an  observatory, 
<*  We  have  also  watched  for  lunar  eclipses,"  makes  one  wonder 
whether  the  watchers  bad  any  better  luck  than  those  who  tried  to 
trap  meteors  by  exposing  plates  ''  from  the  time  of  rising  of  the 
radical  until  da\vii."  Being  now  no  longer  responsible  editoriaJly  for 
any  of  these  slips  which  may  by  accident  get  overlooked,  I  can  afford 
to  call  attention  to  some  of  them  with  a  light  heart ;  but  I  have 
had  my  agonized  moments  of  finding  such  escape  the  most  careful 
supervision.  There  is  in  a  number  of  this  magazine  for  which  I 
was  partly  responsible  the  following  curious  phrase,  for  which  I 
do  not  feel  called  upon  to  give  the  exact  reference,  or  the  name 
which   may  identify  it — "  Comparatively  small  telescopes  "  (as 

Mr. contemptibly  says) ;  and  again  there  is  in  a  number  of 

the  Monthly  Notice$  a  paper  with  a  startling  dual  authorship — due 
to  the  misplacing  of  a  comma  (perhaps  I  should  state  that  certain 
Studentships  at  Cambridge  are  called  Isaac  Newton  Student- 
ships). The  aathor(s)  is  (are)  thus  styled :  X.  Y.  Z.,  Fellow  of 
Trinity  College,  and  Isaac  Newton,  Student  in  the  University  of 
Cambridge. 

Thebs  was  a  very  successful  gathering  at  dinner  after  the  pre- 
sentation of  the  B.  A.  S.  Gold  Medal  to  M.  Poincard ;  but  the 
distinguished  Medallist  could  not  be  induced  to  make  any  con- 
siderable speech,  either  in  English  or  French.  We  were  glad  to 
see  present  Capt.  Sparkes,  B.N.,  who  did  so  much  for  the  abortive 
ech'pse  expedition  to  Japan  in  1896,  and  fortunately  Col.  Bivers 
was  also  present  to  meet  him,  and  told  another  of  his  good  stories. 
He  deprecated  the  idea  that  our  military  officers  are  averse  to 
learning,  by  experience  or  otherwise,  and  instanced  the  manner  in 
which  they  had  at  once  given  up  their  distinguishing  badges  when 
they  were  taught  by  the  Boers  that  these  marked  them  as  rifle- 
targets.  Some  of  them  had  learnt  this  lesson  with  such  good  will 
that  they  not  only  copied  the  clothing  of  their  men,  but  begrimed 
themselves  in  order  to  further  the  resemblance ;  and  the  gallant 
Colonel  assured  us  that  one  officer  had  been  so  enthusiastic  in  this 
direction  that  one  of  his  own  men  had  mistaken  him  for  an  ant- 
heap  and  dug  a  spade  into  him !  In  connection  with  matters 
which  these  stories  recall,  I  will  venture  to  return  the  thanks  of 
the  Junior  Member  of  the  1896  Expedition  to  the  amiable  corre- 
roondent  who  remembered  him  last  month.  I  fear  neither  he  nor 
Col.  Bivers  will  be  going  to  Algiers  with  me  next  May.  There  is 
in  the  weekly  periodical  called  To-Day  for  February  22  a  would-be 
hnmorous,  but  I  think  on  the  whole  rather  ill-natured,  commentary 
on  the  fact  that  we  are  to  have  this  ^ear  an  eclipse  visible  in 
England  (tie !)  and  the  United  States. 


'^Wl 


152  Noie9.  [N'o.aDO. 

Q. :  Explain  the  statement  that  the  Sun  neter  sete  on  tlM 
British  Empire. 
A. :  The  Sun  sets  in  the  west ;  now  the  British  Empire  lies  ia 

the  north,  south,  and  east. 


A. :  What  is  the  derivation  of  the  name  theodoliie? 

B. :  Oh !  I  suppose  it  comes  from  dewpitt^  ^v,  and  A/6bf »  to 
observe  stones  in  the  road,  doesn't  it  ? 

A« :  Oh,  no,  it  doesn't.  It  is  called  after  a  Frenchman  named 
Theodolite,  who  invented  it. 


TuBKiNO  over  some  old  letters  recently,  I  came  across  the  fol- 
lowing in  a  letter  written  by  the  late  J.  B.  Hind  in  1875  ^  the 
present  Director  of  the  Liverpool  Observatory.  I  hope  thwe  ia 
no  impropriety  in  publishing  it  after  the  lapse  of  a  quarter  of  m 
century : — 

I  encountered  Mr.  Stone  (who  appears  to  be  located  at  Stainei)  in  Watorioo 
Boad  the  other  day,  and,  getting  into  conyeraation  with  him  on  Yenus  tnuHit, 
Moon's  acceleration,  Southern  star-places,  Ac.,  was  eqnaUy  suiprised  with 
himseU'  to  find  that  we  had  stood  in  the  middle  of  the  pavement  for  i^  55"  I 


I  HBAB  that  Dr.  Gill  has  been  awarded  the  Watson  Medal  of 
the  Washington  Academy,  and  that  other  honours  may  be  in 
store  for  him.  His  many  friends  will  rejoice  greatly,  and  await 
further  details  with  interest. 


A  Funious  attack  on  the  Beport  of  the  Board  of  Visitors  of  the 
Washington  Observatory  has  been  sent  to  me ;  but  as  it  is  quite 
anonymous,  and  I  have  therefore  no  opportunity  of  judging  of 
the  writer's  bona-JideSf  I  cannot  reproduce  it  either  in  letter  or 
substance. 


Ab  these  notes  form  rather  a  miscellaneous  collection  this 
month,  perhaps  I  may  venture  to  wind  up  with  a  rathar 
interesting  recipe,  which  throws  no  light  on  anything  astronomical, 
but  tells  us  something  of  Oxford  a  couple  of  centuries  ago : — 

Eecipefor  New  College  Puddings, 

(Circa  1700.  From  the  Beoord  OiBoe.) 
For  one  duzon  take  a  peninr  halfe  penny  white  bread  and  grate  it  and  put 
to  that  halfe  a  pound  of  h&efe  suett  minced  small,  halfe  a  pound  of  euraates 
one  nutmeg  ana  salt  and  as  much  creanie  and  eggs  as  will  make  it  all  most  as 
stifle  as  past,  then  make  ym  in  the  fashion  of  an  egg,  then  lay  them  into  th« 
cUsh  that  you  bake  them  in  one  by  one  with  a  quarter  of  a  pound  <^  butter 
melted  in  the  bottom,  then  set  them  oyer  a  cleare  char  cole  fire  and  cover  th«m, 
when  they  are  browne  tume  them  till  they  are  browne  all  over,  then  diah  tham 
into  a  cleane  dish,  for  yr  sause  take  sack  suger  rose  water  and  butter,  poor 
this  over  jr  puddings  and  scrape  over  fine  suger  and  serve  them  to  the  tabfa^ 
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MEETING  OF  THE  ROTAL  ASTRONOMICAL  SOCIETr. 

Friday,  1900  March  9. 

Mr.  E.  B.  K^TOBEL,  Prendent,  in  the  Chair. 

Secretaries :  H.  F.  Nbwall,  M. A.,  and  F.  W,  Drsoy,  M.A. 

Te£b  Minutes  of  the  January  Meetiuj^  were  read  and  confirmed. 

Mr.  Dyson,  115  presents  have  been  received  since  the  last 
Ordinary  Meeting.  Among  them  is  a  bronze  copy  of  the  Sir 
G^eorge  Stokes  Jubilee  Medal,  presented  by  the  Regis trary  of 
Cambridge  University ;  another  volume  of  the  series  of  the  col- 
lected Works  of  Gulileo,  which  is  being  published  by  the  Italian 
Qt>vemment ;  the  first  number  of  the  *  Proceedings  of  the  Astro- 
nomical and  Astro-Physical  Society  of  America ' ;  '  Albategnius, 
Opus  Astronomicum,'  presented  by  the  Milan  Observatory ;  a 
book,  presented  by  Dr.  Kinns,  called  *  Six-hundred  Years,'  which 
relates  to  the  church  which  is  in  his  charge,  but  is  of  interest  to 
this  Society  because  of  the  reference  which  it  contains  to  Sir  Isaac 
Newton.  In  the  book  there  is  a  beautiful  copy  of  the  portrait  of 
Sir  Isaac  Newton,  from  a  picture  hanging  in  the  church.  There  is 
a  paper  by  Dr.  Franz  Kugler  on  the  Babylonish  Observations  of 
the  Moon.  Mr.  Lvnn  has  presented  us  with  copies  of  the  new 
editions  of  his  little  books  *  Remarkable  Comets '  and  '  Remarkable 
Eclipses.'  "We  have  received  also  a  valuable  paper  by  Mr.  Whit- 
taker,  which  is  a  Report  on  recent  progress  in  the  solution  of  tho 
problem  of  the  three  bodies;  another  section  of  Dr.  Weinek's 
*  Photographic  Atlas  of  the  Moon  ' ;  and,  lastly,  a  volume  presented 
to  the  Society  by  Sir  William  and  Lady  Huggins,  which  gives  in 
a  sumptuous  form  the  result  of  their  work  on  Stellar  Spectra. 

Mr.  Newall.  As  one  who  has  worked  on  the  spectroscopic  side 
of  astronomy,  I  should  like  to  be  allowed  to  say  a  word  or  two  as 
to  the  striking  volume  that  Sir  William  and  Lady  Huggins  have 
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presented  to  the  Society.  It  is  called  an  'Atlas  of  Stellar 
Spectra/  a  very  leading  feature  in  the  book  being  plates  of 
spectra,  with  which  it  is  replete.  These  spectra  have  been 
produced  in  the  most  beantif  al  manner,  and  ihe  whole  volume  wiU 
be  welcomed  by  all  astronomers  engi^ed  in  such  work. 

The  President,  1  would  like  to  call  particular  attention  to  one 
present,  which  has  peculiar  interest  in  certain  ways.  It  is  a 
volume  of  a  series  that  is  now  being  published  by  the  Milan 
Observatory,  by  Prof.  NaUino,  which  contains  the  great  work  of 
Al-Battani — Albategnius,  as  he  is  called.  It  is  the  Book  of  the 
Sabeian  Tables,  and  is  in  Arabic.  The  two  succeeding  volumes 
wDl  be  the  Latin  translation.  This  is  a  most  important  volume 
to  us,  because  up  to  the  present  time  we  have  not  had  a  copy  of 
the  complete  work  at  our  disposal.  In  the  i6tb  century  a  portion 
of  the  work  was  published,  but  not  in  so  complete  a  form  as  that 
which  is  in  process  of  publication.  Tbe  original  MS.  is  in  the 
Library  of  the  Escurial.  The  first  great  work  on  astronomy  was 
the  '  Almagest '  of  Ptolemy  in  the  2nd  century,  and  the  second 
was  by  Al-Battani  in  the  9th  century,  the  date  of  this  being  879. 
This  work  not  only  contains  various  chapters  dealing  with  the 
determination  of  the  position  of  the  Equinox  and  with  the  obliquity 
of  the  ecliptic,  and  other  matters,  but  it  contains  astronomical  tables 
of  longitude  and  latitude  of  stars  ;  but  the  reason  I  mention  this 
publication  now  is  to  call  attention  to  the  generous  action  of 
the  Milan  Observatory  in  contributing  this  important  work  to 
astronomical  literature. 

Mr,  NewaU  then  read  a  paper  by  Mr.  J.  E.  Keeler  on  photo- 
graphic observations  of  Hind  s  varable  nebula  in  Taurus  made 
with  the  Crossley  reflector-of  the  Lick  Observatory.  One  photo- 
graph was  taken  on  1899  December  6,  with  an  exposure  6f  3  hours 
53  minutes,  and  another  photograph  taken  with  an  exposure 
of  4  hours  on  December  27  proved  to  be  in  exact  agreement  with 
the  first.  Both  photographs  were  good,  and  the  star-discs  were 
almost  round.  From  both  negatives  positives  were  made  on  glass 
with  an  enlargement  of  five  diameters,  and  from  one  of  these  t^ 
diagram  shown  was  copied. 

The  President,  It  certainly  seems  rather  a  curious  thing  that 
this  nebula,  which  was  originally  discovered  with  a  7-inch  obiect- 
glass  in  the  early  fifties,  and  then  again  about  i860,  should  have 
been  invisible  in  the  telescopes  which  are  very  much  more 
powerful  than  that,  and  should  now  have  been  photographed  ;  but 
there  does  seem  to  be  a  little  discrepancy  in  the  matter ;  so  ^  as 
I  can  understand  the  paper,  the  position  of  the  nebula  does  not 
accord  with  the  position  recorded  by  Hind. 

Mr,  Newall.  1  understand  this  corresponds  with  the  position  of 
Hind*s  nebula.  Struve  only  guessed  the  position  of  the  nebula. 
(Mr.  Newall  here  made  a  drawing  on  the  blackboard.)  The 
drawing  I  have  made  is  from  PrcS.  Barnard's  paper  which  he 
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contributed  to  the  Society  in  1889,  and  last  year  he  contributed 
a  paper  in  which  he  showed  the  nebulosity  round  T  Tauri. 

Mr.  Duson.  I  think,  if  I  remember  rightly.  Prof.  Barnard  said 
the  nebula  was  variable. 

Mr.  NewdU.    Yes. 

The  President,  There  never  has  been  any  doubt  for  many  years 
about  the  variability  of  this  nebula,  but  now  it  has  been  set  at 
rest  by  photography,  the  agency  of  which  was  not  brought  to  bear 
years  ago. 

Mr.  Dyson  then  read  a  paper  by  Mr,  C.  T.  Whitmdl  on  the 
**  Maximum  Duration  possible  for  a  Total  Solar  Eclipse."  This 
paper,  Mr.  Dyson  said,  was  of  special  interest  now  in  view  of  the 
length  of  the  eclipse  which  would  occur  in  May  1901,  which  would 
be  something  over  six  minutes  for  observers  in  Sumatra.  Mr. 
Whitmell  gave  in  his  paper  a  list  of  some  of  the  longest  durations 
computed  from  Oppolzer's  data  and  tabulated  by  Mr.  Crommelin. 
He  also  gave  a  table  of  the  latitudes  and  longitudes  of  the  centre 
of  the  region  on  the  Earth  where  this  maximum  duration  would 
take  place.  Mr.  Whitmell  then  considered  the  question  of  what 
conditions  were  necessary  to  obtain  a  long  duration,  and  began 
by  considering  what  the  effect  would  be  of  supposing  the  Moon 
nearer  the  Earth.  This  he  concludes  will  lengthen  the  duration, 
and,  again,  the  nearer  position  of  the  Sun  will  shorten  the  duration 
of  totality.  Mr.  Whitmell  pointed  out  that  for  maximum  totality 
five  conditions  must  be  fulfilled.  These  conditions  could  not  all 
be  simultaneously  fulfilled,  but,  as  this  was  the  case,  a  compromise 
had  to  be  made  consistent  with  the  actual  facts  of  nature.  Mr. 
Whitmell  stated  in  his  paper  that  Mr.  Crommelin  had  supplied 
much  of  the  data,  and  probably  the  President  would  call  upon  him 
to  say  something  more  on  the  subject. 

Mr.  Crommdin.  I  do  not  think  that  there  is  much  to  be  added 
to  Mr.  Whitmell's  paper.  The  eclipses  that  I  worked  out  for 
him  were  deduced  from  the  tables  ^ven  in  Oppolzer*s  Canon. 
Now  from  the  discussion  of  a  number  of  eclipses  I  find  that 
Oppolzer's  durations  are  systematically  too  long  by  about  11 
seconds.  Evidently  he  uses  too  large  a  semi-diameter  for  the 
Moon,  or  too  small  a  one  for  the  Sun,  or  both  combined.  The 
eclipse  series  of  1901,  1919,  &c.  is  a  very  remarkable  one,  and 
culminates  in  1955  with  a  duration,  according  to  Oppolzer,  of 
7"  26',  corresponding  to  a  real  duration  of  7"  15'.  The  maximum 
totality  in  this  eclipse  occurs  near  Manila,  so  this  region  will  have 
the  honour  of  enjoying  the  longest  totality  of  any  point  on  the 
Earth's  surface  for  upwards  of  1000  years. 

There  is  a  remarkable  eclipse  cycle  of  1805  years,  recently 
detected  by  M.  Oppert,  which  reproduces  very  accurately  the 
lMtit"i*^  of  the  shadow  track  and  the  semi-diameter  of  the  iSun  and 
Moon. 

Out  of  curiosity  I  worked  out  the  duration  of  totality  in  the 

o2 


156  Proceedings  at  Meeting  of  [No.  291. 

eclipse  of  150  a.d.,  which  is  1805  years  before  1955.  It  comes 
out  three  seconds  longer  than  the  latter,  and  is  the  longest  eclipse 
that  I  have  been  able  to  find  in  Oppolzer's  Canon. 

The  President.  Have  you  arrived  at  an  explanation  of  the  scarce 
of  error  in  Oppolzer's  computation  ?  It  is  rather  singular  there 
should  be  that  amount. 

Mr,  Crommelin.  1  have  not  been  able  to  find  an  explicit  state- 
ment as  to  what  semi-diameters  he  uses  in  his  tables.  He  does 
not  give  the  semi -diameters  themselves,  but  certain  functions  of 
them.  Of  course  one  could  deduce  what  value  he  used,  but  I  have 
not  done  so,  but  he  evidently  used  an  erroneous  value.  The 
Nautical  Almanac  now  uses  Struve's  occultation  semi-diameter  of 
the  Moon,  viz.  15'  32"'65.  This,  while  agreeing  with  observation 
for  occultation s,  seems  to  be  too  large  for  total  solar  eclipses.  It 
gives  a  duration  of  totality  three  or  four  seconds  longer  than  the 
American  ephemeris,  and  the  American  ephemeris  gave  exactly 
the  right  value  in  India  in  i  S98,  so  that  it  would  seem  better  to 
use  their  value  for  eclipses  instead  of  Struve's. 

Mr,  Dyson,  Is  the  value  of  the  American  ephemeris  smaller 
than  the  value  of  the  mean  diameter  which  would  be  obtained 
from  observations  of  occultations  ? 

Mr.  Crommelin.  I  have  not  in  my  head  what  the  American 
value  is,  but  I  think  it  is  smaller  than  Struve's  *. 

71ie  President.  This  reminds  me  of  a  paper  written  by  Sir  George 
Airy  many  years  ago  on  the  occultation  of  stars  by  the  Moon,  in 
which  he  referred  to  the  telescopic  image  of  the  Moon  being 
greater  than  the  actual. 

Mr.  Newall  read  a  note  by  M.  Antoniadi^  which  gave  a  de- 
scription of  Saturn  as  seen  by  him  on  a  particuhurly  good  night, 

1899  J^^y  3®' 

Mr,  Shackleton.  At  a  former  meeting  both  Mr.  Newall  and 
Mr.  Fowler  pointed  out  that  the  image  of  the  corona  seen  in 
"  1474  K  "  light  corresponded  to  an  inner  corona  whose  outline  did 
not  agree  with  the  corona  proper.  Instead  of  using  a  spectroscopic 
method  to  photograph  the  corona  in  the  light  of  the  green  corona 
line  during  an  eclipse,  I  suggest  a  way  to  determine  the  distri- 
bution  of  corofiium  throughout  the  corona  by  employing  simple 
apparatus,  and  from  certain  considerations  I  think  this  may  be 
done  by  the  use  of  a  camera  provided  with  a  suitably  coloured 
screen. 

Spectroscopic  photographs  of  recent  eclipses  show  that  the 
coronal  light  consists  principally  of  a  continuous  spectrum,  the 
line  spectrum^  with  the  exception  of  "1474  K,"  being  feeble,  but 
which  is  so  intense  that  I  have  seen  it  recorded  on  ordinary  plates 
supposed  to  be  insensitive  to  the  green.     The  photograph  which  I 

*  Keference  to  the  American  ephemeris  shows  that  the  value  used  for 
eclipses  and  occultations  is  15'  3r'76,  but  in  the  ephemeris  for  1902  the  value 
ii»t»d  for  this  purpose  is  15'  %^"'SS  on  the  authority  of  Peters.— A.  C, 
March  16. 
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exhibit  on  the  screen  is  one  taken  near  mid-totality  during  the 
1896  eclipse,  and  shows  that  the  continuous  spectrum  has  btM^n 
photographed  to  a  distance  of  15' from  the  Moon's  limb,  whilst 
the  green  line  only  reached  a  height  of  5'.  Taking  advantage  of 
these  facts,  I  have  tried  to  limit  the  spectrum  by  the  useof  a  coloured 
screen  to  near  X  5303  ;  a  simple  green,  however,  is  difficult  to 
procure,  but  by  staining  two  plates  with  the  aniline  dyes,  methylene 
blue  and  tartrazine  respectively,  I  had,  on  combining  them,  a  colour 
which  allowed  a  green  band  of  light  near  the  required  wave-length 
to  filter  through,  the  orange,  yellow,  blue,  and  violet  being  sup- 
pressed. 

From  the  next  slide,  which  is  a  solar  spectrum  taken  with  and 
without  the  suggested  green  screen,  it  is  evident  that  only 
about  5  to  10  per  cent,  of  the  light  giving  continuous  spectrum 
could  pass  through,  whilst  the  light  of  the  green  coroua  line  would 
be  unopposed ;  since  the  image  of  the  corona  in  the  light  of  the 
former  is  of  much  larger  area  it  m  ill  be  further  relatively  weakened, 
so  that  probably  it  will  be  the  bright  image  iu  **  1474  K*'  light 
alone  that  will  be  recorded  with  mod^^rate  exposures. 

No  doubt  some  of  the  screens  used  in  three-colour  photography 
would  be  found  suitable,  but  so  far  I  have  not  yet  tried  them.  It 
would,  however,  be  very  interesting  to  compare  photographs  of 
the  corona  taken  with  and  without  a  screen. 

Mr.  bewail.  I  should  like  to  ask  Mr.  Sliackleton  if  he  is  able 
to  say  what  the  relative  exposures  given  in  the  last  photograph  are. 
In  using  the  diffraction  grating,  coloured  screens  are  used  to  get 
rid  of  the  disturbing  effects  of  superposed  spectra.  With  reference 
to  the  use  of  a  yellow  screen  in  photographing  the  yellow  part  of 
the  spectrum,  the  great  difficulty  of  the  matter  is  that  the  yellow 
screen  in  getting  rid  of  the  troublesome  ultra*  violet  also  weakens 
the  yellow  light,  so  that  from  three  to  six  times  the  exposure  is 
required.  What  additional  exposure  does  Mr.  Shackleton  think 
necessary  with  the  green  screen  ? 

Mr.  ShackleUyn.  When  the  green  screen  was  interposed  I  gave 
the  solar  spectrum  three  times  the  exposure  that  was  given  when 
direct  daylight  was  being  photographed.  The  coloured  screen 
exhibited  is  the  actual  screen  I  used. 

Mr.  Newall.  It  would  be  interesting  to  ki^ow  what  exposure 
was  given  for  the  corona  in  1896. 

Mr.  ShaekUum.  40  seconds.  The  state  of  the  sky  was  cloudy 
at  the  time. 

Mr.  Newall.  So  it  seems  just  possible,  as  an  exposure  of 
i"  20'  is  just  about  what  can  be  given,  in  May  next  ? 

The  President,  In  that  green  screen  vou  used  was  there  not  a 
considerable  amount  of  blue  light  passed  ? 

Mr.  Shackleton.     Very  little  blue  light  passed. 

Tlie  President.     There  would  be  some  ? 

Mr.  Shackleton.  It  depends  a  good  deal  upon  the  depth.  It  let 
a  little  of  the  light  through  as  far  as  wave-length  5000. 
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The  Preiident.    1  suppose  a  liquid  screen  would  be  impossible? 

Mr.  Shackletan.  1  am  afraid  that  would  give  too  much  ctistortioii 
in  photographing  the  corona. 

The  President.  With  copper  acetate  you  would  get  very  good 
results,  much  better,  I  think,  than  with  aniline  dyes. 

Dr,  Spitta.  Have  you  not  found  that  aniline  dyes  fade  very 
much  in  a  strong  light  ?  They  fade  very  quickly.  What  might 
be  suitable  for  one  occasion  with  exposure  to  ordinary  daylight 
might  not  be  the  true  thing  for  the  next.  I  have  not  used  them 
for  my  particular  purpose  because  they  fade  and  lose  their 
intensity. 

Mr,  Shackleton.  These  dyes  are  used  in  dyeing  wool,  and  are 
supposed  to  be  almost  permanent. 

Mr.  NewaU.  May  1  take  the  opportunity  of  calling  attention  to 
one  point  on  which  there  has  been  a  misapprehension,  and  in  which 
a  means  of  research  may  be  overlooked  in  consequence  of  the 
failure  of  my  attempt  to  get  a  phot(^raph  of  the  corona  spectrum 
in  India  in  1898  ?  It  has  been  said  several  times  that  my  failure 
was  attributable  to  the  relative  faintness  of  the  blue  line.  I  do 
not  think  the  evidence  proves  this.  (Blackboard.)  Kone  of  the 
photographs  of  the  spectrum  of  the  corona  that  were  got  showed 
extension  in  any  part  of  the  spectrum  greater  than  five  minutes 
from  the  limb  of  the  Moon,  and  my  observations  dealt  with  light 
coming  from  the  corona  at  eight  minutes  from  the  limb,  and  only 
with  those  jparts,  so  that  in  making  comparison  of  mv  attempt  with 
the  successful  observations  of  the  green  and  blue,  it  ought  to  be 
taken  into  account  that  the  things  compared  are  different,  and  the 
evidence  available  does  not,  I  think,  show  that  the  blue  line  is 
weaker  than  the  green  line.  It  would  be  a  pity  if  these  results 
were  misunderstood  and  stood  in  the  way  of  observers  making  use 
of  wave-length  4233  in  getting  information  about  the  corona.  My 
own  belief  is  mainly  based  on  the  study  of  Gapt.  Hills's  beautiful 
photograph,  which  I  think  shows  that  the  blue  line  is  as  strong  as, 
if  not  stronger  than,  the  green  line  of  the  corona.  I  hope  that 
Mr.  Shackleton  will  have  an  opportunity  of  testing  the  service- 
ability of  the  screen  in  the  eclipse  that  is  coming. 

Mr.  Shackleton.  Heferring  to  Capt.  Hills's  photograph,  I  think 
the  green  line  comes  out  without  any  continuous  spectrum. 

Mr.  NewaU,  I  am  speaking  now  of  the  original  negative,  from 
which  one  can  get  a  much  better  idea  of  the  relative  intensity,  and 
I  feel  convinced  there  is  little  difference  between  the  intensity  of 
the  green  and  the  blue  lines. 

Mr.  Evershed,  1  think  the  green  line  must  be  relatively 
brighter. 

Mr.  A.  Fowler,  I  can  confirm  what  Mr.  Evershed  says.  In 
the  prismatic  cameras  we  ha\e  used  we  have  the  green  line 
in  variably  stronger  than  the  blue  line,  and  good  results  are  obtained 
\N  ith  exposures  of  about  lo  seconds.  I  think  the  indications  of  the 
green  line  considerably  stronger  than  tlie  blue.] 
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Mr.  NewaU.  I  should  like  to  ask  Mr.  Fowler  whetker  the  green 
line  was  in  the  middle  of  the  plate  in  the  case  to  which  he  refers. 
I  do  not  know  whether  the  green  has  been  fiivonred  at  the  expense 
of  the  blue.  It  is  an  interesting  point,  and  I  am  glad  to  have 
referred  to  it,  if  only  for  the  sake  ot  having  elicited  the  very  strong 
opinion  of  Mr.  Fowler  and  Mr.  Evershed. 

i/r.  Ifowler,  The  green  ring  was  about  as  much  from  tbe  edge 
of  the  plate  as  the  blue  ring.  The  total  visible  effect  seems  to 
depend  upon  the  extension  ot  the  image  as  well  as  tbe  brightness. 

Mr.  Newall.  You  do  not  get  the  photo^aphic  effect  of  the 
superposition  of  the  bright  lines  on  the  different  parts  of  tbe 
continuous  spectrum  on  the  same  basis.  I  am  not  prepared  to 
say  which  way  that  would  tell  in  the  matter,  but  it  seems  to  me 
quite  possible  that  the  green  line  appears  more  strong  in  contrast 
because  of  the  absence  of  the  continuous  spectrum. 

Mr.  Fowler.  Surely  that  means  that  the  green  line  is  very  much 
stronger  as  compared  with  the  continuous  spectrum.  If  the  con- 
tinuous spectrum  does  not  come  out  and  the  green  line  does,  that 
means  that  the  green  line  is  brighter. 

Mr.  W.  W.  Bryant  then  read  a  note  on  a  possible  occultation 
of  A  Geminorum  by  Venus  on  1900  May  27-28  next,  and  said  he 
would  send  the  information  to  the  Australian  Observatories  in 
time  to  make  observations.  It  would  happen  near  sunset  in  New 
Zealand,  and  might  be  used  as  a  means  01  determining  the  solar 
parallax. 

Mr,  Dyson  then  read  a  paper  by  Prof.  Turner  on  a  simple 
method  of  comparing  the  places  of  stars  in  the  Bonn  '  Durch- 
mosterung '  with  those  on  astrographic  plates.  The  paper,  he 
said,  was  essentially  a  matter  of  computation,  and  was  a  means  of 
simplifying  the  work  of  comparison.  The  accuracy  of  the  'Dnrch- 
musterung'  was  such  that  no  very  accurate  comparison  was 
neoessary,  but  it  seemed  desirable  now  that  astrographic  work 
was  in  progress  that  every  possible  comparison  should  be  made 
with  all  previous  observations.  With  regard  to  stars  down  to  the 
9th  mag.,  comparison  of  places  with  those  of  the  '  Astronomische 
G^esellschaft  *  Catalogues  were  made  in  the  course  of  formation  of 
plate  constants.  The  comparison  with  Argelander's  catalogue 
extended  this  to  fainter  stars.  Prof.  Turner's  paper  simply  dealt 
vrith  the  easiest  method  of  making  the  comparison  with  the  least 
amount  of  labour. 

Mr.  JSewall  then  read  a  short  note  on  the  binary  system  of 
Capella,  and  said  that  almost  immediately  after  his  brief  note  had 
been  presented  to  the  Societv  in  Kovember,  an  announcement 
reached  this  country  from  Prof.  Campbell  that  a  similar  discovery 
had  been  already  made  by  him  at  the  Lick  Observatory.  The 
present  note  was  again  of  a  preliminary  nature,  and  its  object  was 
to  lay  before  the  Society  some  results  of  the  observations  made 
at  Cambridge.     Shortly  after  the  new  four-prism  spectroscope 
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was  monnted  at  Cambridge  in  July  last,  it  was  noticed  that  the 
spectrum  of  Capella  was  ul-defined,  and  that  it  varied  in  a  corioas 
manner  from  night  to  night,  and  it  soon  became  dear  that  the 
peculiarities  were  real  and  not  due  to  instrumental  defects,  for 
photographs  were  obtained  of  the  spectra  of  other  stars,  such  as 
Procyon  and  Sinus,  which  came  out  very  well  indeed.  After  some 
remarks  on  the  changes  in  the  velocity  of  one  of  the  coqiponents, 
illustrated  by  a  lantern-slide,  which  showed  how  the  observed 
velocities  indicated  an  approximately  circular  orbit  described  in 
104  days,  Mr.  Newall  slated  that  he  deferred  publication  of  results 
from  which  the  relative  masses  of  the  components  might  be  de- 
duced until  observations  at  a  particular  phase  in  the  period  had 
been  secured,  for  those  in  December  haa  been  missed  in  conse- 
quence of  bad  weather.  It  was  interesting,  he  stated,  to  find  that 
the  best-defined  photographs  of  the  spectra  obtained  by  the 
Potsdam  observers  in  1888  were  secured  at  dates  which  were 
separated  by  an  exact  multiple  of  half-periods  (52  days)  from  the 
epochs  at  which  the  spectrum  appeared  single  in  1899.  He  had 
the  impression  that  Mr.  Burnham  had  carefullv  searched  for 
evidence  of  duplicity  in  Capella  and  had  not  found  it.  The  com- 
ponents were,  therefore,  probably  less  than  a  tenth  of  a  second 
apart.  It  might  accordingly  be  assumed  that  the  orbit  was  at 
least  116  million  miles  in  diameter,  if  Dr.  Elkin's  parallax  were 
adopted.  The  orbit  was  ijot  "  edge-on  "  nor  "  face-on  "  to  the 
observer,  but  it  was  probably  at  an  angle  of  at  least  26  degrees. 
One  of  the  objects  in  bringing  this  noto  before  the  Society  was  to 
call  attention,  before  Capella  was  too  much  involved  in  twilight  or 
daylight,  to  the  fact  that  it  was  quite  possible  that  Capella  might 
be  foimd  to  be  a  telescopic  binary.  The  spectroscopic  observations 
showed  that  the  masses  of  the  two  components  were  about  the 
same,  and  also  that  the  brightness  of  the  components  was  about 
the  same.  If  darkened  glasses  were  used  it  might  be  found  that 
Capella  could  be  seen  as  a  close  double  star. 

The  President.  I  am  sure  we  congratulate  Mr.  Newall  upon 
this  very  remarkably  interesting  research  and  discovery  that  he. 
has  made.  We  know  how  assiduously  he  has  been  devoting 
himself  to  this  work  of  determination  of  the  velocity  of  stars  in 
line  of  sight,  and  this  reward  for  so  much  labour  is  one  we  all 
congratulate  him  upon. 

Mr,  W.  W.  Bryant,  Can  Mr.  NewaU  give  us  an  idea  of  about 
what  the  separation  would  be  ? 

Mr,  Newall,  One  cannot  tell  that  until  one  gets  the  inclination 
of  the  orbit,  but  the  limit  I  dealt  with  in  the  note,  viz.  a  tenth  of 
a  second  of  arc,  would  involve  a  diameter  of  1 1 6  million  miles  for 
the  orbit,  whilst  the  least  possible  diameter  is  52  million  miles. 

Mr,  Bryant,  Mr.  Burnham  has  spent  several  nights  at  this  star 
and  I  do  not  think  that  at  Greenwich  we  have  a  better  chance  of 
separating  it  than  he  has. 

Mr.  NewaU,    The  new  point  as  it  strikes  me  is  that  the  com- 
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ponents  are  almost  equal  in  brightness,  and,  so  far  as  I  can  make 
out,  Mr.  Burnham  has  mainly  looked  for  minute  components,  and 
that  has  prevented  cutting  down  the  light  by  a  dark  glass.  In 
using  a  dark  glass  we  get  the  whole  resolving  power  of  the  big 
telescope  available  for  looking  for  two  nearly  equally  bright 
Htars. 

Mr.  Bryant.     When  may  the  greatest  elongation  be  expected  ? 

Mr.  NewaU.  I  am  not  prepared  to  say  that  off-hand  ^,  but  it 
seems  to  me,  from  the  consideration  I  have  made  of  the  matter, 
that  one  was  more  or  less  independent  of  the  moment  of  the  phase 
in  the  period.  In  the  absence  of  knowledge  of  the  inclination  and 
of  the  position  of  the  line  of  nodes,  I  do  not  think  one  can  state 
tlmt  exactly. 

Bev.  Dr.  Bawm.  May  I  say  a  word  in  reference  to  my  book, 
which  has  been  already  mentioned  this  evening  ?  There  is  in  it 
full  particolars  of  a  valuable  MS.  I  found  at  the  British  Museum, 
which  contains  an  account  of  Sir  Isaac  Newton*s  work  at  the 
Mint,  written  by  Mr.  Hopson  Haines  in  1700.  There  is  a 
portrait  of  Newton  in  my  church,  where,  I  am  told,  it  has  been 
for  100  years,  and  I  have  included  it  in  my  book,  which  consists  oE 
historical  sketches'  of  eminent  men  and  women  who  have  come  in 
contact  with  the  church  for  600  years. 

Hu  Pretident.  We  shall  read  that  chapter  with  great  interest 
as  a  page  in  the  history  of  astronomy.  The  Meeting  is  now 
adjourns  until  Wednesday,  April  ii. 

The  following  papers  were  announced  and  partly  read: — 

J.  E.  Keeler,  **  Photographic  Observations  of  Hind's  Variable 
Nebula  in  Taurus  made  with  the  Grossley  Eeflector  of  the  Lick 
Observatory." 

A,  C.  D,  Crammelin,  ••  Ephemeris  for  Physical  Observations  of 
the  Moon  for  the  Second  Half  of  1900." 

JJ.  JJ.  Turner,  '*  On  a  Simple  Method  of  comparing  the  Bonn 
'  Dorchmusterung '  with  Photographic  Plates." 

C7.  T.  Whitmdl.  '*The  Maximum  Duration  possible  for  a  Total 
Solar  Eclipse." 

W.  W.  Bryant.  "  Note  on  a  Possible  Occultation  of  A  Qe- 
minorum  by  Venus,  1900  May  27-28." 

ff.  F.  NewaU.    "  On  the  Binary  System  of  Capella." 

W.  Sha/cJcletan.  "  The  Use  of  a  Coloured  Screen  in  Photo- 
graphing the  Corona.'* 

F.  C.  Penrose.  ^*  Graphical  Method  for  the  Determination  of 
the  Local  Times  of  Contact  in  a  Solar  Eclipse." 

E.  M.  AnUmiadu  **  Observations  of  Saturn  made  at  Juvisy 
Observatory  in  1899." 

*  Note,  March  21. — It  appears  that  the  hf^st  chance  of  detecting  eloneation 
will  first  oeeur  about  April  1 3,  or  aaj  between  April  3  and  April  23.— U.  F.  N. 
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The  following  Caadidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

Ale^.  FooUj  F.S.A.Scot.,  iii  Warwick  Boad,  EarFs  Court  (pro- 
posed by  A.  Fowler). 

DesirS  Ernest  iJbon^  Professeor  de  liath^matiqiiea  au  IjJTcfe 
Charlemagne,  4  bis  Bue  des  £coles,  Paris  (proposed  by  C.  Fumi- 
marion). 


THE  BEITISH  ASTBONOMICAL  ASSOCIATION. 

Tee  fourth  ordinary  Meeting  of  the  Session  of  the  British  Astro- 
nomical Association  was  held  on  February  28th,  at  Sion  CoUeigey 
Mr.  W.  H.  Maw^  President,  in  the  Chair. 

The  names  of  five  Candidates  were  read  and  passed  for  suspenaion 
and  the  election  by  the  Council  of  eleven  new  members  was  con- 
firmed. 

Mr.  Maunder  read  a  paper  by  Mr,  A,  Stanley  WUUams  on  '*  The 
Double  Canals  of  Mars,''  dealing  with  some  notes  by  M.  Antoniadi 
on  a  previous  paper  of  the  writer's.  Mr.  Williams  thought  he  had 
given  sufficient  reasons  to  show  why  a  particuUr  canal  might  be 
described  as  double  by  one  observer,  and  only  single  by  another  at 
the  same  time.  DifiEerences  of  eyes,  telescopes,  magnifying-powers, 
weather,  and  skill  and  training  of  observers  .appeared  amply 
sufficient  in  themselves  to  explain  disagreements  of  this  kind, 
without  it  being  necessary  to  seek  for  other  causes.  The  writer 
disputed  also  the  statements  by  Capt.  Noble  and  Mr.  Holmes  to  th^ 
effect  that  the  most  wonderful  things  on  Mars  had  been  seen  when 
the  planet  was  a  long  way  off  from  the  Earth  and  badly  situated. 

Mr.  Maunder  said  it  was  very  interesting  to  have  this  question 
of  the  double  canals  of  Mars  discussed  by  two  such  observers  as 
M.  Antoniadi  and  Mr.  Stanley  Williams,  who  were  certainly  two 
o£  the  keenest  observers  of  planetary  detail  now  alive.  Aiter  a 
careful  examination  of  a  large  number  of  drawings  made  during 
the  opposition  of  1892,  he  (Mr.  Maunder)  could  not  resist  the 
conclusion  that,  wonderful  and  almost  incredible  as  some  of  Mr. 
Williams's  drawings  appeared,  he  did  really  observe  and  see  the 
things  which  he  drew  and  described ;  as  to  M.  Antoniadi,  no  one 
could  study  his  drawings  without  seeing  how  faithful  an  observer 
and  splendid  an  astronomical  artist  he  was.  This  made  the  dis- 
crepancy between  the  two  the  more  remarkable,  and  the  clearing 
up  of  the  discordance  would  undoubtedly  be  of  the  utmost 
value. 

Mr.  Wesley  said  that  M.  Schiaparelli  discovered  the  canals  of 
Mars  at  the  opposition  of  1877,  but  he  did  not  see  them  until  some 
time  after  opposition  was  past,  and  he  kept  seeing  them  better 
for  some  months  after  that.  It  appeared  that  as  the  apparent 
diameter  of.  Mars  grew  smaller  Schiaparelli  saw  more  canals. 
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Mr.  Nelson  said  that  with  a  microscope  the  doubling  of  structure 
was  quite  a  common  phenomenon.  He  was  of  opinion  that 
spherical  aberration  in  large  telescopes  was  much  greater  than  was 
generally  supposed.  He  was  gkd  to  be  able  to  report  that  flint 
and  crown  glasses,  which  had  their  dispersion  powers  proportional 
throughout  the  spectrum,  had  latelj  been  constructed  in  Germany, 
and  that,  therefore,  apochromatism,  which  had  been  enjoyed  in  the 
microscope  for  the  la^t  15  years,  was  now  possible  in  a  telescope 
objective. 

Mr.  Seahroke  said  that  the  increase  in  the  diameter  of  the 
telescope  did  not  necessarily  increase  the  spherical  aberration. 
The  spherical  aberration  of  the  lens  varied  as  the  square  of  the 
diameter  over  the  focal  length. 

Mr.  Maunder,  referring  to  Mr.  Wesley's  remarks,  said  he 
bel'eved  that  Schiaparelli  observed  the  canal  Titan  at  a  time  when 
the  diameter  of  Mars  was  very  little  over  5  sees,  of  arc.  With 
regard  to  his  own  observations,  he  had  never  been  fortunate  enough 
to  see  a  canal  doubled,  although  when  his  eyes  were  tired  or 
strained  he  had  often  seen  the  lines  in  the  spectrum  doubled.  He 
thought  Mr.  Stanley  Williams  was  too  skilful  and  experienced  an 
observer  to  be  misled  by  spurious  duplication. 

The  President  hoped  that  Mr.  Stanley  Williams's  paper  and  the 
discussion  on  it  would  lead  to  their  receiving  another  paper  from 
M.  Antoniadi.  They  had  by  no  means  got  to  the  bottom  of  the 
subject  yet. 

Mr.  Maunder  handed  round  a  couple  of  opera-glasses  which  had 
been  sent  for  exhibition  by  their  ingenious  fellow  member  Mr. 
Thorp,  of  Manchester.  One  of  these  was  fitted  with  a  prismatic 
grating  before  one  of  the  object-glasses,  the  other  with  one  at  one 
of  the  eyepieces  for  the  observation  of  the  coronal  spectrum  during 
the  coming  eclipse. 

Mr.  Petrie  read  a  paper  by  the  Bev.  D.  R.  Foiheringham  on  "The 
Eise  and  Fall  of  Astrology."  The  writer  maintained  that  for  more 
than  5000  years  not  only  were  astronomy  and  astrology  closely 
related,  but  that  as  late  as  1560  they  were  absolutely  identical,  and 
that  even  now  it  was  very  difficult  to  draw  a  hard-and-fast  line 
between  them.  It  was  desirable  that  some  persons  at  least  should 
study  astrology,  as  without  a  knowledge  of  it  some  of  our  oldest 
Uterature  was  unintelligible. 

Mr.  Crommdin  thought  it  was  rather  an  abuse  of  the  established 
meaning  of  terms  to  talk  about  things  like  the  tides  or  the 
sympathy  of  the  terrestrial  magnetic  cycle  with  sun-spots  as« 
astrology.  The  term  **  astrology  '*  was  generally  used  in  the  sense 
of  the  supposed  effect  of  the  heavenly  bodies  upon  purely  human 
affairs. 

Mr.  Maunder  said  we  owed  one  debt  to  the  astrologers — ^that 
they  had  kept  up  the  science  of  observational  astronomy  for 
some  2000  years.  Theoretical  astronomy  had  made  absolutely 
no  progress  during  that  period,  but  such  tables  of  the  motions  of 
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the  planets  as  had  been  handed  down  to  as  we  owed  to  the 
astrologers. 

Mr,  J.  D.  Hardy  read  a  paper  on  '*  The  Enlargement  of  Heavenly 
Bodies."  He  said  that  as  a  consequence  of  refraction  alone  we  did 
not  sAe  the  Moon — or  anj  other  celestial  body — where  it  really 
was,  Bo  by  the  reflection  of  the  rays  the  edges,  and  necessarily  the 
whole  body,  were  extended  by  t^e  angle  made  by  the  rays  before 
reaching  the  eye.  We  did  not  see  the  Moon  where  it  really  was, 
but  where  the  angles  of  reflection  made  it  appear  to  be,  and  the 
combined  effects  of  those  refracted  and  reflected  rays  was  to 
increase  the  apparent  size  of  the  Moon. 

Mr.  Maunder  read  a  note  by  the  Rev.  Joseph  AUen  maintaining 
that  the  apparent  enlargement  of  the  Sun  and  Moon  when  near  the 
horizon  was  purely  illusory,  and  suggesting  the  following  as  a 
possible  explanation  of  the  illusion  :  when  we  looked  at  the  Moon 
high  up  in  the  sky  we  had  not  the  same  sense  of  distance  as  when 
we  saw  it  near  the  horizon — ^it  looked  further  off  in  the  latter 
position ;  and  because  it  subtended  the  same  angle  to  us  in  both 
positions,  we  unconsciously  regarded  it  as  krger  at  the  horizon, 
and  therefore  it  seemed  larger. 

Mr.  Seahroke  considered  the  phenomena  purely  physiological. 
The  size  on  the  retina  of  the  image  of  the  Moon,  or  the  distance 
between  any  two  stars  when  seen  on  the  horizon  and  when  seen  in 
any  other  position,  must  be  exactly  the  same  if  they  eliminated 
atmospheric  refraction  :  but  it  was  a  matter  of  custom,  physio- 
logically, he  thought,  to  imagine  objects  to  be  larger  when  seen 
near  the  horizon  than  when  seen  in  any  other  position,  just  as  it 
was  the  custom  to  combine  into  one  the  two  images  seen  by  each 
eye. 

Mr.  Maunder  remarked  on  the  difficulty  of  estimating  the  size  of 
distant  objects.  Most  people,  he  said,  would  suppose  that  the  Moon 
would  obliterate  the  whole  of  the  Pleiades,  but  as  a  matter  of  fact 
it  would  require  two  or  three  Moons  side  by  side  to  do  that. 

The  discussion  was  continued  by  Mr.  Maunder^  Mr.  Crommelin, 
and  Mr.  Wesley. 

Mr.  Hardy  replied,  and  some  enlarged  photographs  of  portions 
of  the  Moon  taken  at  the  Lick  Observatory  were  thrown  upon  the 
screen  and  explained  by  Mr,  Goodaere. 


EOYAL  METEOBOLOGICAL  SOCIETY. 

The  Monthly  Meeting  of  this  Society  was  held  on  Wednesday 
evening,  March  21st,  at  the  Institution  of  Civil  Engineers,  Great 
(xeorge  Street,  Westminster,  Dr,  C.  Theodore  Williams,  President, 
in  the  Chair. 

Keference  was  made  to  the  loss  which  the  Society  had  sustained 
by  the  death  of  Mr.  G.  J.  Symons,  F.R.S.,  who  had  held  the  office 
of  Secretary  from  1873  ^^  1899,  except  for  the  two  years  1880-81, 
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when  he  was  President.  At  the  Annual  Meeting  on  January  i 
last  he  ^^as  elected  President  for  the  second  time  in  order  t 
preside  over  the  Jubilee  Celebrations  of  the  Society  next  mont; 
Owing  to  being  seized  with  paralysis  on  February  14,  he  had  t 
resign  the  Pre-^idency.  He  never  rallied,  but  he  died  on  the  lot 
instant.  A  vote  of  condblence  with  his  relatives  was  passed  by  tl 
Meeting. 

Twenty-seven  new  Fellows  were  elected,  as  well  as  two  Honorai 
Members,  viz.,  Mons.  Albert  Lancaster,  Director  of  the  Bel^a 
Meteorological  Service,  Brussels,  and  Gen.  M.  A.  Bykatchei 
Director  of  the  Central  Physical  Observatory,  St.  Petersburg. 

The  following  papers  were  read : — 

«•  The  Ether  Sunshine  Eecorder,"  by  Mr.  W.  H,  Dines,  B.A. 

•*  Bemarks  on  the  Weather  Conditions  of  the  Steamship  Tra( 
between  Fiji  and  Hawaii,"  by  CapL  M,  W,  C.  Bepworth. 

"  Comparison  by  Means  o^  Dots,"  by  Mr,  A.  B.  MacDowall^  M,^ 


A  Comparison  of  Tycho  Brokers  Meridian  Observations  of  t) 
Sun  with  Leverrier's  Solar  Tables, 

[Continued  from  p.  135.] 

The  Sux  Obsbbtations. 

Thx  '  Historia '  contains  nothing  as  regards  these  observatioi 
more  than  a  bare  statement  of  the  altitude  and  the  name  of  tl 
instrument.  A  correction  for  zero  might  have  been  appli( 
mentally  (as  is  the  custom  now-a-days  among  sailors),  whic 
would  inevitably  result  occasionally  in  its  being  applied  with  tl 
wrong  sign. 

However  that  may  be,  it  is  mere  conjecture  how  the  errors 
z.  d.  of  four  or  five  instruments  could  all  change  by  comparative 
large  amounts  in  the  same  direction  in  an  interval  of  a  day  or  tw 
This  frequently  occurs,  including  the  great  mural  quadrant.     It 
quite  certain  that  the  altitudes  have  not  been  corrected  f( 
refraction  or  parallax. 

Although  the  altitude  is  sometimes  given  as  measured  wi 
seven  or  eight  instruments  (the  average  number  is  three),  i 
mention  is  made  how  many  observers  there  were.  It  would  ha 
been  quite  possible  for  one  observer  to  point  several  while  tl 
object  was  within  a  few  minutes  of  the  meridian,  and  read  tl 
arcs  afterwards. 

There  are  a  great  number  of  misprints  in  the  volume,  but  mat 
of  them  are  easily  corrected,  such  as  dates,  whole  degrees,  tens 
minutes.    Misprints  in  the  units  of  minutes  could  not  be  corrects 
with  certainty. 

There  were  19  instances  out  of  3500   of  the  error  of  z. 
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exceeding  three  minntes ;  tliese  I  rejected,  although  they  were  all 
of  the  same  sign. 

The  Sun's  meridian  altitude  was  obserred  on  890  days  during 
the  nine  years  under  discussion.  After  1590  there  is  a  great 
falling  off  in  this  class  of  observation,  so  much  so  that  nothing 
would  have  been  gained  by  including  the  fragmentary  years. 

The  follow  ing  is  the  method  I  adopted  for  finding  the  tabular 
declinatioDS  from  LeFerrier*s  Tables : — 

The  Sun's  apparent  longitude  was  taken  out  directly  for  every 
isolated  day  of  observation,  and  for  every  two  days  when  the 
observations  were  more  or  less  continuous.  The  lunar  equations 
of  the  longitude  were  included  for  the  first  two  years,  afterwards 
omitted  as  of  no  importance  to  the  mean  of  the  year.  The  per- 
turbations produced  by  the  four  principal  planets  were  taken  out 
for  intervals  of  twenty  days  and  interpolated  with  second  dif- 
ferences, very  small  terms  being  omitted.  As  the  longitudes  were 
correct  to  about  i",  the  declinations  have  an  accuracy  exceeding 
that  required.  This  work  was  not  done  in  duplicate.  The 
differences  guarded  against  mistakes  in  the  continuous  runs,  while 
the  isolated  days  were  compared  with  an  accurate  ephemeris  for 
1 590  prepared  for  every  day.  The  declinations  had  to  be  reduced 
to  apparent  noon  at  Uraniburg,  which  necessitated  the  calculation 
of  the  approximate  equation  of  time.  The  longitude  of  Urani- 
burg was  assumed  to  o**  41""  19'  east  of  Paris. 

The  observed  altitudes  being  corrected  for  Bessel's  mean  re- 
fractions and  for  parallax,  the  Sun's  declination  was  inferred  for 
each  observation  by  subtracting  the  co-latitude  34^  5'  32^  Thus 
was  obtained  the  apparent  correction  required  to  the  tabular 
declination  (A^). 

Each  observation  furnishes  an  equation  of  the  form 

A3  =r  aAO+&Aw  + A2, 

where  AO»  Am,  and  Az  are  the  corrections  required  to  the  tabular 
mean  longitude  of  the  Sun,  mean  obliquity,  and  mean  zenith 
distance  respectively,  and 

a  sz  cos  Q  nnv9eciy 

b  =s  sin  O  cos  w  sec  2. 

The  values  of  the  coefficients  a  and  b  were  tabulated  to  three 
decimal  places  for  each  degree  of  the  Sun's  longitude.  Two  decimal 
places  are  sufficient  for  a  daily  equation,  becoming  three  in  a 
monthly  mean. 

If  n  be  the  number  of  instruments  used  on  any  day,  the  weight 
given  to  the  equation  for  that  day  is  Vn. 

With  these  daily  equations  so  weighted  a  monthly  equation 
was  formed,  or  twelve  equations  of  conditions  each  year  for  de- 
termining the  values  of  AQ,  Am,  and  A2. 

The  number  of  observations  in  the  different  months  was  ex- 
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tremely  unequal.  Some  raonths  have  only  one  or  two  observations 
others  fifty  or  more.  The  weight  given  to  each  monthly  equatioi 
was  the  square  root  of  the  sum  of  the  daily  weights. 

These  twelve  equations,  thus  weighted,  were  solved  by  th( 
method  of  least  squares,  with  the  following  results : — 


A0. 

Au. 

&t. 

Number  of 
days  of  obs. 

icgz  .;. 

—  9 
+  9 
+  4 
+  17 

—  II 

—  2 

—  10 
-30 

It 

+  7 

+»9 
+20 

+*! 

+3« 
+30 
+  7 
-IS 
-16 

II 

-4» 
-47 
-4a 
-5* 

-35 
-19 

-33 
-«3 
-»3 

95 

128 

no 
83 

1; 

83 

7a 

no 

i\l] 

jUl 

*5J*  

leSc  

586        . 

.587 ::::::::: 

1588  

icSq  

•3"^  •• 

ICQO  

Mmdi... 

-  4 

+•4 

The  value  of  AQ  is  somewhat  leas  than  its  probable  error  ai 
inferred  from  the  discordances  of  the  different  years,  so  tha 
Leverrier^s  mean  longitude  of  the  Sun  perfectly  satisfies  Tjcho'i 
observatioiis. 

The  large  value  of  Aw,  implying  as  it  does  that  the  annua 
diminution  of  the  obliquity  is  o"*o5  greater  than  its  known  mos 
accurate  value,  at  once  suggests  a  -systematic  error  between  tlu 
observations  at  the  summer  and  winter  solstices.  To  throw  som< 
li^t  upon  this  point  the  value  of  Ad  for  each  month  of  the  nin< 
years  is  shown  in  the  subjoined  table  (p.  168). 

The  numbers  in  the  right-hand  column  being  projected  on  1 
chart  of  squares  and  a  free  curve  drawn,  it  is  seen  at  once  thai 
for  the  summer  solstice  Ad  is  about  ^20",  and  for  the  wintei 
—50*,  a  simple  curve  satisfying  the  figures  very  approximately. 

It  is  stated  above  that  the  observed  altitudes  were  corrected  foi 
mean  refraction.  At  the  winter  solstice  the  mean  temperature  oi 
Copenhagen  is  —0^*2  Baaumnr  (sii°  F.).  Taking  the  mean  dailj 
ran^as  7**  B.,  the  mean  temp,  at  noon  would  be  about  3^  E 
(40^  F.X  which  for  altitude  11^  gives  the  correction  of  mean  re- 
fituition  about  +15'.  The  value  of  Ad  above  for  the  wintei 
solstioe  would  thus  be  increased  to  65^  making  the  discrepanc} 
between  sommer  and  winter  45",  if  the  propriety  of  this  correction 
be  admitted*. 


^  It  would  appear  from  Tjfcho  Brabe'i  *  Meteorological  Daybook '  that  onlj 
one  of  theee  wimen  w«i  aM^ilkmaliy  eold,  and  ona  was  aingularly  free  frou 
froet 
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It  would  be  interestino;  to  know  to  what  extent  the  various 
instruments  participated  in  the  annual  inequality  above  mentioned, 
but  the  employment  of  the  majority  of  them  in  a  very  irregular 
manner,  as  regards  continuity,  makes  it  hardly  possible  to  get 
independent  means  of  any  value  for  any  instrument  except  the 
great  moral  quadrant.  Being  away  from  home  I  have  only  the 
information  necessary  for  the  last  four  years,  1 587-1 590. 

Monthly  Values  of  A^  for  the  Mural  Quadrant. 


January  . 
February  . 
March  .... 
April     ..., 

May  

June 

July  

Augogt  .... 
September 
October  , 
NoTember 
December 


i5«7. 

1588. 

1589. 

1590. 

Means. 

It 

u 

u 

It 

n 

-45 

-62 

-27 

-40 

-43 

-36 

-42 

-27 

-38 

-36 

->7 

-35 

-14 

-42 

-27 

-  3 

-'4 

+  9 

-26 

-   9 

0 

—  12 

... 

-25 

—  12 

0 

0 

+  16 

+  3 

+  5 

+  7 

+  I 

+  7 

+  21 

+  2 

—  10 

-14 

—    I 

+  a 

-   8 

-4» 

-24 

-40 
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^^ 

-47 

-60 

-5' 

-34 

-48 

,""54^ 

(-65) 

-59 

... 

-59 

(-4* 

-33 

-82 

-62 

-55 

The  means  in  the  last  column  may  be  said  to  be  identical  with 
the  means  obtained  by  weighting  by  number  of  observations — 
three  of  them  differ  2"  only.  When  these  means  are^  projected 
on  a  chart  of  ruled  squares,  a  free  simple  curve  is  found  to  pass 
exactly  through  nine  of  the  points — April,  May,  and  July  are 
within  10"  of  it.  Thus  for  this  instrument  there  is  a  maximum 
value  of  +6"  about  June  30,  and  a  minimum  of  —60"  about 
November  7,  an  annual  inequality  of  66'\  which  would  be  still 
larger  if  the  refractions  could  be  corrected  for  temperature. 

For  the  Quad.  Max.  Chalyh.  there  are  no  useful  observations  in 
1587,  none  in  1588  October,  or  1589  May;  and  for  the  Quad. 
Vohib.  none  in  1589.  The  monthly  means  for  each  of  these 
instraments  depend  therefore  upon  three  years  only,  as  follows, 
the  three  years  being  considered  a  single  period : — 

Q.V.  Q.M.O. 

January — 18  is  —  9  is 

February    — 43  »  —2327 

March     -4480  —42  29 

April -3626  —4126 

Mjiy    —  24  27  —46  19 

June     —32  8T  —12  30 

July    —22  18  —1217 

August     —    727  —30  16 

VOL.  ZXIII.  P 
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Q.y.  Q.H.O. 

September '-33^  — 31  w 

October —16  17  o  11 

November —ice  + 1 1  10 

December +2112  +22  is 

The  number  of  obtflrrationiis  indicated  by  the  mall  figures. 

For  the  Quad.  VoJub.  there  are  no  certain  indications  of  an 
annual  inequality,  bat  for  the  Quad,  Max.  Chalyb.  there  appears 
to  be  nttmmum  of  —  40"  about  the  middle  of  Apnl,  a  maximum  of 
+  10*  at  the  end  of  November,  with  an  intermediate  secondary 
max,  and  min.  It  is  to  be  said  in  favour  of  both  these  results 
that  it  makes  very  little  difference  which  way  the  means  are  found, 
by  observations  or  by  months. 

It  might  be  thought  that  the  almost  universal  appearance  of  the 
negative  sign  in  the  value  of  Si  (or,  what  is  the  same  thing,  iu 
the  correction  required  to  the  observed  zenith  distance)  is  due  to 
the  Sun  having  been  observed  very  generally  off  the  meridian. 

Suspecting  this  I  have  examined  the  zero  of  azimuth  as  obtained 
in  1 5S2  by  stars.  These  are  41  in  number,  almost  all  being  records 
ol'  the  star's  altitude  when  on  the  supposed  prime  vertic^.  The 
places  of  the  stars  were  taken  from  Auwers'  Bradley,  as  before 
described  in  the  Latitude  section.  Four  of  these  give  such  wild 
results  it  is  probable  the  figures  are  misprinted,  or  the  stars  not 
certainly  identified.  The  assumed  position  of  the  prime  vertical 
on  the  azimuth  circle  has  an  apparent  error  of  7'  three  times, 
of  4'  or  5'  four  times ;  the  remaining  30  less  than  3'.  It  is  there- 
fore pretty  certain  that  there  was  no  large  error  in  the  assumed 
position  of  the  meridian,  and  it  is  prol^ble  it  never  much  ex- 
ceeded 1'. 

Tycho  Brahe  was  perfectly  aware  that  his  altitudes  of  the  Sun 
were  affected  by  some  constant  error,  which  is  probably  the  reason 
the  number  of  instruments  used  was  increased  in  1586  to  six  or 
eight,  without,  however,  reducing  tiie  mean  error  of  altitude,  while 
the  errors  of  longitude  and  obliquity  were  disastrously  affected. 
Nevertheless,  the  pretty  constant  use  of  the  Quad.  Max.  Chalyb. 
has  modified  in  the  long  run  the  annual  inequality,  which  would 
appear  to  be  mainly  caused  by  the  temperature  affecting  the  arc  of 
the  mural  quadrant ;  but  the  maccimum  and  minimum  occur  some 
two  mouths  earlier  than  one  would  expect  if  they  were  caused  by 
the  temperature  of  the  air. 

Obseevatiobb  op  Hevslius  IX  1679  OF  THE  Suif's  Mkridiax 
Altitudb. 

These  observations,  94  in  number,  printed  in  the  Annus  CV- 
mactericus^  extend  from  1679  January  9  to  September  26 — the 
very  day  of  the  great  catastrophe  that  destroyed  not  only  his 
immense  establishment,  but  the  whole  of  his  manuscripts  and 
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almost  the  entire  edition  *  of  his  printed  observationfl — his  h'fe's 
work. 

Compared  in  the  same  manner  as  Tycho  Brahe's  with  Leverrier's 
Solar  Tables,  assuming  the  latitude  to  be  54^  22'  10"  t,  the  cor- 
rections required  to  the  observed  iienith  distances  are  shown  in  the 
following  table : — 


1679. 

Obn. 

Ajf, 

1679. 

Obi. 

Ag. 

Januanro-ic   

a 

4 
6 
6 
6 
6 
6 
6 
6 

+  4i 
+   80 

+  SI 
+  48 
+   16 
+  38 

—  10 

-  7» 
-104 

Juno    t—  0  -    .- 

6 

§1 
-48 
-31 

—  11 

—  2 

—  5 
-33 
-30 

—  10 

February  2-6   

10-20  

March  11-18    

..      11-27    

„      iQ-10    

„     i8-July6    

July    8-20   

„      31-April  11  ... 
April  11-30 

„    28-Auguit4    ... 

September  6-18   

19-*^ 

May    1-11    

/         "J    

lA-^4    

„    a7-Jane2    

The  mean  As  =  -  8"  ±5". 

It  would  be  a  waste  of  time  to  infer  the  place  of  the  ecliptic 
from  such  observations.  They  are  affected  by  an  annual  inequality 
much  larger  than  that  for  any  one  year  of  Tycho  Brahe's,  but  of 
opposite  sign.  Projected  on  ruled  squares,  the  curve  indicates 
—  45*  about  July  13,  and  -f  60"  about  January  20.  There 
numbers,  however,  are  very  uncertain.  G.  L.  Tupmaw. 


A  Possible  Cause  of  the  Variability  of  Stars  J. 

Ik  our  study  of  nature  it  is  sometimes  advantageous  to  speculate 
as  to  possible  causes  of  observed  phenomena  in  cases  where  we 
are  not  yet  in  a  position  to  institute  an  investigation  which  would 
entitle  us  to  have  no  doubt  as  to  the  true  cause.  The  cause 
suggested  by  the  specuhition  may  possibly  prove  to  be  the  true 
cause ;  and  if  not,  it  is  at  all  events  likely  to  bear  a  valuable 
analogy,  as  regards  the  laws  of  its  operation,  with  the  mode  in 
which  the  real  cause  operates. 

Prof.  George  Darwin's  theory  as  to  the  origin  of  the  Moon  is  one 
of  the  most  striking  examples  of  such  a  speculation ;  and  it  v^s 
on  reading  it  some  years  ago  that  an  application  of  the  same 


*  Lalande  fUiies  (*  Bibliompbia  *)  that  he  knew  of  30  copies  that  bad  been 
sent  ont  before  the  fire.     Where  are  tbey  now  ? 
t  *  PodromuB/  9,  10,  with  oorreotion  for  refraoiion. 
I  From  NtUure,  1900,  March  8. 
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principles  of  action  to  account  for  variaUe  stars  occurred  to  the 
present  writer.  He  now  publishes  the  speculation  because  it  seems 
to  offer  a  satisfactory  explanation  of  some  remarkable  facts  recently 
brought  to  Ught  which  have  attracted  much  attention,  viz.  that  as 
many  as  forty  stars  of  the  Cluster  Messier  Y.,  nearly  one-twentieth 
of  all  the  stars  in  the  cluster,  have  been  found  to  be  yariabies 
possessing  periodic  times,  light-curves,  maxima  of  brightness,  and 
minima  of  brightness,  which,  though  not  the  same,  do  not  differ 
much  from  one  star  to  another. 

As  an  introduction  to  the  explanation  which  is  about  to  be 
suggested,  it  will  be  convenient  to  refer  to  a  very  early  experience 
of  the  writer.  Potatoes  used  formerly  to  be  boiled  in  open  pots 
over  a  naked  fire,  and  a  phenomenon  then  presented  itself,  which 
he  often  watched  when  a  boy  with  wonder,  until  at  length,  to  his 
satisfaction,  he  perceived  the  very  simple  cause  to  which  it  is  due. 
The  water  at  almost  equal  intervals  of  time  swelled  up,  and  a  little 
boiled  over ;  it  then  subsided  and  boiled  more  tranquilly.  These 
phases  were  repeated  with  surprising  regularity,  making  the  whole 
a  definite  quasi-periodic  phenomenon ;  although  upon  a  closer 
scrutiny  it  was  found  that  the  intervals,  while  nearly,  were  not 
exactly  equal,  neither  were  the  recurring  phases  of  the  pheno- 
menon accurately  alike.  Further  experience  showed  that  this 
example  of  quasi-pericdicity  is  not  exceptional,  but  one  of  a  great 
body  of  quasi-periodic  phenomena  which  occur  in  nature.  With 
oue  of  them  we  are  here  concerned,  viz.  with  that  which  goes 
through  its  evolutions  on  our  Sun,  and  manifests  its  approximately 
periodic  character  in  the  eleven-year  period  of  sun-spot  frequency. 

It  is  obvious  that  the  movements  and  other  events  to  which  sun- 
spots  are  due  would  only  need  to  become  a  good  deal  more  energetic 
to  render  our  Sun  a  perceptibly  variable  star  with  a  period  of  eleven 
years.  Now,  a  cause  which  may  perhaps  render  them  more  effective 
is  this.  According  as  the  Sun  or  other  star  shrinks,  its  sun-spot  or 
star-spot  period  will  presumably  undergo  some  change ;  but  it  is 
very  unlikely  that  this  change  will  follow  the  same  law  as  that 
which  governs  the  progressive  shortening  of  the  period  of  natural 
pulsation  within  the  entire  mass  of  the  star.  Accordingly,  at 
a  certain  epoch  in  the  history  of  the  star,  the  two  periods  may 
approximate  to  one  another.  Thereupon  the  events  producing 
star-spots  are  Kkely  to  acquire  augmented  intensity,  which  may  render 
the  star  a  variable  star  for  a  long  cosmical  period ;  in  fact,  until 
further  shrinkage  shall  have  slowly  destroyed  the  adjustment. 

Nor  is  it  necessary  that  the  two  periods— that  of  star-spot 
frequency  and  that  of  natural  pulsation  within  the  star— shall 
bicome  identical.  Tiie  fluctuations  in  the  number  and  size  of 
star-spots  will  probably  become  exaggerated  whenever  the  two 
periods  in  question  become  related  in  other  simple  numerical 
ratios.  Accordingly,  a  star  in  the  whole  course  of  its  life-history 
may  at  more  than  one  stage  become  a  variable  star,  although  the 
most  conspicuous  fluctuation  of  its  brightness,  and  that  which  is 
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represented  by  the  simplest  form  of  light  curve  *,  will  only  occur 
when  the  periods  become  equal. 

In  Messier  V. — the  great  cluster  in  Virgo— the  evidence  which 
18  published  by  Prof.  Bailey  in  the  Astrophyaial  Journal  of  last 
November  establishes  the  fact  that  at  least  forty  of  its  stars,  or 
nearly  one-twentieth  part  of  all  the  stars  of  the  cluster,  differ  but 
lirtle  from  one  another  in  brightness,  and  exhibit  other  resem- 
blances which  indicate  that  these  stars  are  now  very  much  alike 
in  their  physical  condition.  It  is,  therefore,  in  a  considerable 
degree  probable  that  at  a  remote  epoch  in  the  past  they  were  so 
nearly  in  the  same  physical  condition  as  to  have  then  had  pretty 
nearly  the  same  brightness,  the  same  star-spot  period,  and  the 
same  period  of  internal  dynamical  vibration.  This  amount  of 
resemblance  between  so  large  a  proportion  of  the  stars  of  the 
cluster  will  not  seem  improbable  to  any  one  with, experience  of 
the  appearances  of  star  clusters,  in  many  of  which  a  conspicuous 
feature  is  the  very  notable  proportion  of  the  stars  which  are  of  one 
or  of  some  few  definite  magnitudes. 

If,  then,  these  forty  stars  were  originally  nearly  alike,  they  would 
continue  so  during  their  subsequent  history.  They  would  all  shrink 
in  the  same  way,  they  would  continue  at  each  subsequent  epoch  to 
have  nearly  the  same  star-spot  period,  and  also  to  have  all  of  them 
approximately  the  same  period  of  natural  internal  pulsation;  and 
would  accordingly  all  arrive  nearly  simultaneously  at  that  stage 
when  these  periods  approximate.  They  would  then  all  of  them 
become  variables,  and  under  precisely  the  circumstances  which  have 
been  observed,  vis.  with  the  simplest  form  of  light  curve,  and  with 
some  approach  towards  having  the  same  maximum  of  brightness, 
the  same  minimum,  and  the  same  period  of  fluctuation. 

It  has  been  observed  above  that  in  the  successive  adjustments 
that  may  arise  while  a  star  is  shrinking,  some  may  be  of  a  kind  to 
lead  to  variability  with  more  than  one  minimum  in  each  cycle, 
while  the  principal  adjustment  (where  the  two  periods  become 
the  same  and  not  merely  simply  related)  will  have  only  one  mini- 
mum in  each  cycle.  Instances  of  both  are  presented  by  known 
variable  stars ;  though  naturally  the  second  case  is  that  which  has 
been  most  noticed  because  it  is,  when  it  occurs,  that  the  brightness 
of  the  star  exhibits  the  most  conspicuous  range  of  fluctuation. 

G-.  JomrBioirB  Stokkt. 


George  Jamee  Symons,  F.R.S. 

Bt  the  death  of  Mr.  Q.  J.  Symons  a  most  distinguished  man  has 
been  removed  from  the  ranks  of  science.     Qeorge  James  Symons 

*  There  is  qtiite  enough  of  oorrespondenoe  between  the  light  curve  of  thoee 
variable  stara  which  hare  one  minimum  in  each  cycle,  and  the  our?e  of  sun- 
spot  frequency,  to  create  an  appreciable  presumption  in  favour  of  the  speculation 
of  the  preaent  paper. 
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was  bom  in  London  on  1838,  August  6,  and  began  to  talraintei^Bt 
in  meteorological  pursuits  at  a  veiy  earij  age.  His  first  ins^lit 
into  serious  meteorological  work,  howerer,  may  be  oonskiered  to 
date  from  his  introduction  into  the  Meteorological  I)e|)artinent  of 
the  Board  of  Trade,  then  recently  constituted  under  the  direetion 
of  the  late  Admiral  Fitzroy.  An  indication  of  Mr.  Symons*8 
applic*ation  to  his  official  work  may  be  gathered  from  an  elaborate 
report  on  the  anemometry  of  Bermuda,  rendered  to  the  Board  of 
Trade  in  1861  and  published  in  the  8th  number  of  the  Meteoro- 
logical papere  issued  by  the  Board. 

At  the  age  of  2 1  he  began  the  work  with  which  his  name  will 
ever  be  associated,  viz.  the  collection  and  publication  of  rain&ll 
statistics  under  the  title  of  '  British  BainfaJL'  The  first  issue  of 
this  remarkable  labour  of  love,  stated  by  Mr.  Symons  to  have  been 
^  the  product  of  his  leisure  houn,''  appeared  in  i860,  aud  embraced 
returns  from  about  500  stations.  The  work  grew  so  rapidly  that  he 
was  soon  compelled  to  devote  the  whole  of  his  time  to  it,  aud  to 
sever  his  connection  with  the  Meteorological  Department.  In  1 865 
the  number  of  reporting  stations  had  increased  to  1000,  in  1868  to 
1500,  in  1876  to  2000,  in  1880  to  2500,  in  1889  to  3000,  and  in 
1898  to  nearly  3500.  It  must  not  be  forgotten  Uiat  the  collection, 
eJuminatioD,  and  tabulation  of  these  records  including  a  large 
amount  of  calculation  and  a  vast  amount  of  correspondence,  did 
not  by  any  means  constitute  the  whole  of  Mr.  Symons's  work, 
which  involved  also  the  inspection  of  the  observing  stations  and 
gauges,  «.the  instruction  of  the  observers,  and  a  constant  and  pains- 
taking search  into  old  books  and  newspapers  for  buried  records. 
It  is  probable  that  by  his  assiduous  researches  into  old  records  he 
had  accumulated  the  largest  and  most  valuable  collection  of  rain- 
fall observations  extant,  and  in  his  last-published  volume  (that  for 
1898)  he  was  seriously  taking  into  consideration  the  re-calculation 
of  his  data  in  order  to  completely  represent  the  rainfall  fluctuations 
in  Great  Britain  during  175  consecutive  yeara — that  is  to  say,  back 
to  the  year  1725.  He  thus  became  recognized  as  the  greatest 
authority  upon  rainfall  in  the  country,  and  was  frequently  called 
as  a  witness  on  questions  relating  to  water-supply.  In  the  last 
few  yeara  his  laboura  have  been  shared  by  H.  Sowerby  Wallis,  who 
will  continue  to  carry  on  the  work.  In  1866  he  started  a  monthly 
meteorological  magazine,  which  is  still  running  a  successful  career. 

He  was  elected  a  member  of  the  British  Meteorological  Society 
(now  the  Boyal  Meteorological  Society)  on  1856,  March  25,  was 
Secretary  of  the  Society  for  many  years,  and  President  from  1880 
to  1882.  At  the  anniveraary  meeting  in  1900  being  the  senior 
Pellow  (with  the  exception  of  Mr.  Glaisher  and  Mr.  Lowe),  he  was 
elected  President  for  the  second  time,  to  commemorate  the  Jubilee 
of  the  Society,  but  was  compelled  to  relinquish  office  on  account  of 
failing  health.  On  1878  June  6  he  was  elected  a  Fellow  of  the 
Eoyal  Society,  and  he  was  also  a  member  of  several  other  learned 
Societies.    In  1883  he  became  Chairman  of  the  Committee  of  the 
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Bqyal  Society  appointed  to  ii^vestigate  the  Krakatoa  eruption,  and 
drew  up  the  Committee's  report  on  the  subject.  He  was  a  regular 
attendant  at  the  Meetings  of  the  British  Association,  taking  an 
active  part  in  the  business  of  the  meteorological  sections.  In  1897 
the  Albert  Medal  of  the  Society  of  Arts  waa  awarded  to  Mr. 
2Symons  for  his  eminent  services  in  establishing  and  carrying  on 
rainfall  investigations  at  a  great  number  of  stations  in  the  British 
Isles  during  a  period  extending  over  nearly  40  years.  He  took 
great  interest  in  the  Boyal  Botanic  Society  and  held  office  on  the 
governing  body.  He  was  a  voluminous  writer,  principally  on  rain- 
fall topics,  but  also  found  time  in  addition  to  edit  among  others : 
'  The  Report  on  the  Krakatoa  Eruption  of  1883,  August,'  already 
mentioned ;  *  A  Meteorological  Hester  kept  at  Sunbury  by  the 
Eev.  James  Cowe  from  1795  ^^  '^39'  >  ^  Tbeophrastus  on  Winds 
and  Weather  Signs/  &c.,  &c.  An  active  and  intelligent  worker,  not 
only  in  his  own  particular  branch,  but  in  many  other  departments 
of  science,  he  attained  the  rare  distinction  of  passing  through  life 
without  making  a  single  enemy.  He  died  from  a  paralytic  seizure 
on  1900,  March  10,  at  the  age » of  62  years,  and  was  buried  at 
Kensal  Green  Cemetery.  He  leaves  no  family  ;  his  only  child  died 
in  infancy,  and  his  wife  pre-deceased  him  by  fourteen  years. 

W.  C.  Nash. 


COERESPONDENCE. 

To  the  Editort  of «  The  Observatory: 
77i«  Comet  of  i6yj,  observed  by  Hooke. 

OSKTLSMEK, — 

In  No.  3624  of  the  Astronomieche  NaehriehUn  (vol.  cli. 
col.  395),  Br.  Holetschek  remarks  that  in  Wolfers's  translation  of 
part  of  the  *  Opuscula '  of  Newton  it  is  stated  that  Hooke  observed 
the  comet  of  1678,  and  that  it  was  as  bright  as  a  star  of  the  first 
magnitude,  and  equal  to  Saturn  when  that  planet  was  near  the 
horizon.  As  he  could  not  make  the  description  agree  with 
La  Hire's  comet  of  1678  he  suspected  an  error  of  date,  and  at 
first  thought  the  great  comet  of  1 679-80  might  be  referred  to, 
but  found  such  was  certainly  not  the  case.  A  marginal  note  in 
Pingre  (vol.  ii.  p.  197)  refers  to  a  comet  observed  by  Hooke  with 
the  date  1678.  But  my  letter  in  the  Oburvatory  for  November 
1 899  (vol.  xxii.  p.  393)  led  Dr.  Holetschek  rightly  to  conclude  that 
1678  in  Pingr6  meant,  not  the  date  of  the  observations  of  the 
comet,  but  that  of  the  pul)lication  of  Hooke*s  '  Cometa.'  He  then 
conjectured,  as  I  had  referred  to  Hooke's  mention  of  the  comet 
of  1664,  that  that  was  the  one  alluded  to  by  Newton  in  the 
*  Opuscula.'    Such,  however,  is  not  the  case.     The  greater  part  of 
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Hooke*8  treatise  is  on  the  comet  ef  1677,  and  that  is  really  the 
one  intended,  the  1678  being  either  a  slip  of  Newton's  or  an  error 
of  the  printer ;  the  work,  it  will  be  remembered,  was  not  published 
until  after  the  author's  death.  Hooke,  however,  says  that  the 
comet  was  as  large  as  a  star  of  the  first  magnitude,  but  fainter, 
and  compares  it,  as  Newton  says,  with  the  light  of  Saturn.  He 
first  observed  the  comet  on  April  2 1  (Old  Style),  having  heard  of 
its  appearance  the  day  before ;  the  discoverer,  as  is  well  known, 
was  Hevelius,  on  April  27  (New  Style). 

Another  circumstance  connected  with  this  matter  may  be  of 
some  interest.  The  portion  of  the  '  Opuscula '  referred  to  above 
is  called  **  De  Mundi  Systemate,"  the  title  of  the  third  book  of  the 
'  Principia.'  It  was  originally  intended  to  form  that  book,  but  on 
second  thoughts  Newton  re-wrote  it  in  a  more  mathematical 
shape,  with  many  alterations  of  detail  in  the  descriptive  parts. 
After  his  death  it  was  translated  into  English  and  published  in 
T728  ;  a  second  edition  appeared  in  1731,  in  which  the  portions 
contained  in  the  third  book  of  the  '  Principia '  are  marked  by  an 
asterisk.  A  Latin  edition  (presumably  Newton's  original)  appeared 
also  in  1 731,  of  which  there  is  a  copy  in  the  library  of  the  Eoyal 
Astronomical  Society.  It  is  included  in  Horsley's  edition  of  the 
AVorks  of  Newton  (1782),  and  in  the  edition  of  his  'Opuscula' 
published  at  Lausanne  and  Geneva  in  1744.  Wolfers  added  a 
German  translation  of  the  "  De  Mundi  Systemate"  in  the '  Opuscula' 
to  his  translation  of  the  'Principia,'  which  appeared  at  Berlin 
in  1872.  Apparently  for  the  purpose  of  distinguishing  them,  be 
rendered  the  Latin  title  of  the  third  book  of  the  'Principia'  "Vom 
Weltsy stem,"  and  of  the  portion  of  the  'Opuscula'  referred  to, 
•*  [Jeber  das  Weltsystem." 

In  the  first  English  translation  (1728)  of  this  treatise  the  comet 
observed  by  Newton  is  called  (as  in  the  printed  Latin  original) 
that  of  1678.  But  in  the  second  edition  (1731)  the  editor  would 
seem  to  have  noticed  an  error  and  made  a  very  unfortunate 
attempt  to  correct  it,  for  he  calls  it  the  comet  of  1668,  altering 
the  date  of  its  observation  to  ten  years,  instead  of  one  year,  earlier. 

Yours  faithfully, 

Blackhwth,  1900,  Mar.  x.  W.  T.  Ltnn. 


Periodic  Disturbances  in  the  Northern  Hemisphere  of 
Jupiter. 

GENTUaOK,— 

In  the  Monthly  Notices^  vol.  lix.  p.  76,  there  is  an  im- 
7)ortant  paper  by  Mr.  W.  F.  Denning  dealing  with  the  subject  of 
periodically  recurrent  disturbance  in  the  region  of  the  north 
temperate  belt  of  Jupiter.  In  1880,  and  again  in  the  years 
1891-92,  there  occurred  great  outbreaks  of  spots  on  this  belt, 
perhaps  the  most  remarkable  fact  connected  with  them  being  the 
enormous  velocity  of  the  spots  relative  to  other  markings,  this 
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Telocity  being  very  considerably  greater  than  that  of  the  great 
equatorial  current.  In  the  paper  above  cited  Mr.  Denning  dis- 
cu8«ee  some  previous  occasions  upon  which  spots  had  been 
observed  in  former  years  in  this  region,  and  comes  to  the  con- 
clusion that  outbrei^  of  the  kind  recur  at  intervals  of  a  little 
more  than  lo  years,  and  calls  the  attention  of  observers  to  the 
importance  of  examining  Jupiter  in  February  1 901,  in  order  to 
ascertain  if  there  is  any  trace  visible  of  a  similar  outbreak  of 
spots. 

It  seems  to  me,  however,  that  the  evidence  in  favour  of  this 
period  is  not  very  strong,  and  that,  if  there  is  a  periodical  dis- 
turbance here,  the  period  is  more  likely  to  be  about  1 2  years  than 
about  10  years.  The  north  temperate  belt  is  seldom  or  never, 
entirely  free  from  spots,  so  that  the  mere  fact  of  spots  having 
been  shown  by  certain  early  observations  and  drawings  really 
means  very  Uttle  in  itself.  Then  the  circumstances  connected 
with  the  remarkable  oblique  streak  observed  in  i860,  upon  which 
Mr.  Denning  appears  to  lay  much  stress,  seem  strongly  to  indicate 
that  the  phenomena  in  this  case  originated  at  the  northern 
boundary  of  the  great  equatorial  current,  and  not  in  the  region  of 
the  north  temperate  belt  at  alL  On  the  assumption .  of  some 
eruption  giving  rise  to  the  formation  of  a  dark  spot  just  to  the 
north  of  the  north  edge  of  the  swift  equatorial  current,  and  of 
this  spot  becoming  partly  entangled  in  the  latter,  the  natural 
result  would  be  for  the  material  of  the  spot  to  be  drawn  rapidly 
out  into  an  obUque  streak,  exactly  as  was  observed  in  i860. 

It  would  appear,  therefore,  that  we  have  only  two  real,  indis- 
putable facts  to  go  upon  with  regard  to  periodicity,  namely,  that 
an  outbreak  of  swiftly  moving  spots  occurred  in  1880,  and  another 
one  in  1891-92.  So  that  if  there  should  be  any  regular  recurrence 
of  the  phenomenon  in  question,  which  I  believe  will  turn  out  to 
be  the  case,  the  true  period  is  more  likely  to  be  nearer  12  years 
than  10  years.  It  is  therefore  highly  important  that  observers 
should  keep  a  close  watch  on  the  region  of  the  north  temperate  belt 
during  the  next  few  years.  According  to  my  views,  the  next 
eruption  of  these  swiftly  moving  spots  is  not  likely  to  occur 
before  1903,  whilst,  according  to  Mr.  Denning's  period  of  about  10 
years,  some  traces  of  the  ontbreak  should  be  apparent  in  February 
of  next  year,  or  even,  perhaps,  durinc:  the  present  year. 

Yours  faithfully, 

Hore,  1900,  Mar.  14.  A.  StaNLBT  WiLLIAHS. 

Remarks  re  Coming  Eclipse. 

GEirrLAMEK, 

It  has  occurred  to  me  that  there  are  three  points  con- 
cerning the  total  eclipse  now  occupying  our  minds  that  are  worth 
noting : — 

I.  Curiously  enough,  the  well-known  computer  Hallashka  has 
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described  it  as  annular.    It  is  mentioned  tiiat  it  would  be  total  in 
Monthly  Notices  B,  A.  S.,  December  1872,  p.  98. 

Also  in  a  list  of  all  solar  eclipses  mible  in  England  from  1766 
to  A.D.  2000,  computed  by  Mr.  William  Chapman,  of  Eoxton, 
Leicester,  this  one  of  1900  is  omitted.  P^aps  some  reader  can 
give  an  account  of  this  computer. 

2.  The  well-known  eclipse  of  Thales,  585  B.C.,  was  on  May  28 
(modem  reckoning),  and  the  line  of  totaHty  seems  to  have  crossed 
Spain.  Those  who  pay  attention  to  coiucidences  might  regard 
this. 

3.  While  this  is  the  third  of  four  total  eclipses  in  Spain  between 
i860  and  1905,  a  period  of  only  45  years,  I  question  whether 
another  will  cross  that  country  for  300  years  to  ocmie.  (Eclipse 
of  1842  was  also  total  in  Spain,  soon  after  sunrise.) 

Melplasb  Vicsrage,  Bridport,  Faithfdly  yours, 

1900,  Mar.  10.  S.  J .  JOHireOir. 

P.S. — One  would  almost  feel  disposed  to  quote  from  Pu7%eh^ 
preface,  December  1870,  at  a  time  when  we  were  expecting  the 
last  Spanish  eclipse.  There  is  a  comic  representation  of  Made- 
moiselle Selene  eclipsing  Monsieur  Helios.  The  following  occurs 
on  page  iv : — "  •  This  is  the  way  I  am  going  to  put  him  out  to- 
morrow,' said  the  G-oddess,  interposing  her  fair  round  face  between 
her  brother's  and  the  Philosopher's.  '  You'll  be  thirty  years  older, 
dear  clever  boy,  before  I  do  it  again  *  [referring  to  the  coming 
eclipse  of  May  1900].  'Do  you  mean  to  say,' said  Diana,  re- 
proachfully, '  that,  with  a  grand  eclipse  to  behold,  you  care  about 
Emperors  of  Germany,  balloon-ministers,  battles  and  sieges,  broken 
treaties,  and  rubbish  of  that  kind  ?  Who  will  be  thinking  of  them 
when  the  next  eclipse  happens  ? ' " 

Unfortunately,  events  in  South  Africa  have  proved  that,  as  to 
'^  battles  and  sieges,"  the  above  was  not  quite  a  safe  prophecy. 

The  curious  expression  "balloon-ministers"  refers,  no  doubt, 
to  the  escape  of  M.  Gkunbetta  from  Paris  in  M.  Nadin's  balloon. 


Comet  III.  1759. 

GEirriiBMBN, — 

I  am  doubtful  as  to  Mr.  Lynn's  solution  of  the  difficulty 
relative  to  this  comet.  Certainly  T?ie  Annual  BegiHer  leads  me  to 
conclude  that  the  observation  made  on  January  9, 1760  (apparently 
by  Mr.  Dunn),  was  a  second  observation  of  a  comet  which  he  had 
previously  discovered,  and  it  is  hardly  possible  that  he  could  have 
observed  *'  a  near  appulse  "  of  the  comet  to  "  the  star  in  Orion's 
right  knee  "  (viz.,  I  believe,  r  Oribnis)  and  a  passage  near  u  and 
y  Eridani  during  a  watch  of  four  hours  on  the  same  night.  And 
the  comet  is,  moreover,  described  as  having  passed  near  these  stars 
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in  Eridanus  "  in  the  evening."  The  only  alternative  to  my  previous 
suggestion,  that  the  Editor  mistook  Dunn's  7  for  a  i,  seems  to  be 
that  Dunn  in  his  note  mentioned  the  day  of  the  week  only,  and 
that  the  Editor  dated  the  discovery  a  week  too  early.  On  one 
alternative  Dunn's  discovery  was  made  on  the  same  night  as  that 
at  Lisbon,  while  on  the  other  it  was  made  on  the  8th,  a  day 
previous  to  the  other  English  observers  mentioned  by  Mr.  Lynn. 
Dunn's  observation  ought  not,  I  think,  to  be  neglected  in  com- 
puting the  comef  8  orbit.  Truly  yours, 

Dublin,  1900,  Maieh  3.  W.  H.  S.  MONOK. 


The  Magnetic  Disturbance  of  January  19. 

OXNTLKMIK, — 

In  connection  with  your  paragraph  on  page  108  recording 
a  magnetic  disturbance  of  an  unusuai  character  at  6  p.m.  on 
January  19  last,  perhaps  the  following  may  be  of  interest. 

There  were  no  spots  on  the  Sun  visible  with  a  2-inch  telescope 
on  January  19,  20,  21,  22,  or  23,  nor  on  the  24th  with  a  i|-inch 
telescope.  I  was  away  from  home,  and  had  only  a  i  ^-inch  telescope 
with  me  from  the  23rd  until  the  29th,  through  which,  however,  a 
small  spot  was  visible  on  the  25th,  its  position  being  (as  nearly  as 
I  could  determine  by  the  rough  means  available)  long.  46°, 
lat.  —7^.  This  spot  was  still  visible  on  the  26th  and  27th,  but 
not  on  the  29th,  and  as  it  was  at  best  but  a  very  small  spot,  and 
appears  to  have  burst  up  on  the  visible  hemisphere  on  January 
24th  or  25th,  it  is  most  improbable  that  it  had  any  connection 
with  the  magnetic  disturbance. 

But  at  1.15  P.M.  O.M.T.  on  January  27  a  much  larger  spot  was 
seen  with  the  i  j-inch,  just  inside  the  east  limb,  hanng  apparently 
come  round  from  the  further  side.  This  spot  was  again  seen  on 
the  29th ;  and  on  the  30th,  with  a  5-inch  telescope,  I  found  its 
position  to  be  approximately  long.  347°,  lat.  +4i^.  The  longitude 
of  the  Sun's  central  meridian  at  the  time  of  the  magnetic  dis- 
turbance on  January  19  was  approximately  154°,  that  of  the  centre 
of  the  further  hemisphere  being  therefore  334°,  so  that  the  spot  in 
question,  if  it  existed  at  that  time,  was  13°  past  the  central 
meridian  on  the  further  hemisphere. 

By  the  5th  of  February  the  spot  appeared  to  have  lost  its 
activity,  the  north-to-south  bridge  naving  then  become  penumbral, 
and  being  the  only  bridge  remaining.  The  spot  was  still  visible  on 
February  7,  it  being  then  within  1 1^  of  the  western  limb. 

Yours  sincerely, 

MAdeira,  1900,  Feb.  16.  Wm.  Ain)kE80N. 


180  Publications.  [No.  291. 


PUBLICATIONS. 

Prof.  Bitbnham's  Catalooub  of  Doxtblb  Stabs*. — Double- 
star  work  can  very  conveniently  be  arranged  onder  tbe  tbree 
headings  of  Discovery,  Measurement,  and  Computation.  To  each 
branch  in  turn  has  Professor  Burnham  given  his  attention  to  its 
great  advantage.  It  is,  however,  as  a  discoverer  of  difficnlt  and 
interesting  double  stars  that  he  is  most  widely  known.*  His  dis- 
coveries, extending  over  a  period  of  25  years,  have  been  published 
in  19  catalogues,  scattered  through  the  Memoirs  R.  A,  S.,  the 
AfoiUhly  Notices  R,  A.  S.^  the  Astronomische  Nachrichten^  the  Lick 
Publications,  and  the  Publications  of  the  Washburn  Observatory. 
In  all  there  are  1274  pairn,  aud  it  was  evident  that  sooner  or  later 
a  general  catalogue  would  have  to  be  formed.  Farther,  it  was  not 
to  be  expected  that  observers  would,  each  for  himself,  collect  and 
tabulate  the  measures  of  these  stars.  To  prevent  the  indis- 
criminate observing  this  would  lead  to,  and  to  direct  the  work  into 
the  proper  channel,  something  beyond  a  mere  catalogue  was 
requisite.  It  is  with  great  pleasure  we  are  able  to  announce  to 
astronomers  in  general,  and  to  double-star  observers  in  par- 
ticular, that,  through  the  liberality  of  Miss  Bruce,  Prof.  Burnham 
has  been  enabled  to  give  us  this  desideratum,  which  is  at  once  a 
source  of  reference  for  the  latter,  and  a  means  of  enabling  the 
former  to  get  some  conception  of  the  life-work  of  this  great 
observer. 

The  catalogue  is  issued  as  the  first  volume  of  the  '  Publications 
of  the  Yerkes  Observatory,'  and  is  in  size,  appearance,  and  internal 
arrangement  a  facsimile  of  the  Lick  volume  which  contains  so 
many  of  Bumham's  measures  and  notes.  The  Yerkes  Observatory 
is  thus  to  be  congratulated  on  securing  such  a  standard  work  for 
its  maiden  issue.  We  have  always  held  Prof.  Burnham  in  high 
esteem,  but  could  he  advance  further  in  our  regard  it  would  be 
through  the  extreme  appropriateness  of  the  Dedication — 

To  THi  Mkmort  of 
Babok  Dbmbowski 

THIS  VOLUMl 
IS  GRATEFULLY  UI80BIBID. 

To  the  1274  pairs  already  published,  a  few  more  have  been 
added,  and  the  whole  1290  stars  are  arranged  in  order  of  B.A. ; 
the  complete  measures  given,  with  references  suffixed  to  each  star ; 
and  notes,  diagrams,  and  orbits  are  added.  We  have  thus  a 
complete  history  of  each  pair.  Naturally  the  Introduction  is  of 
a  most  complete  character,  and  much  of  it  is  of  very  general 
interest.      Here,  for  instance,  is  an  analysis  of  the  catalogue, 

*  'A  General  Catalogue  of  Double-Stars  discovered  by  S.  W.  Burnham 
daring  the  Years  1871  to  1899.'    University  of  Chicago  Press,  1900. 
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showing  at  a  glance  the  instrument  used,  the  locality,  and  the 
discoveries  made  at  each  : — 


6  inch  .... 

Private  Observatory  .... 

i8i   „    .... 

Dearborn 

>»          .... 

36     „    .... 

Lick 

>»          .... 

i5i    „    .... 

Washburn 

i»          .  .  .  . 

12     „    .... 

Lick 

n             .  .  .  • 

94  „    

Dartmouth 

»             .... 

26     , 

Naval 

n             .... 

40     „    

Yerkes 

i>             .... 

16     „    .... 

Warner 

»»             .... 

451 
413 
198 

87 

24 
14 

8 


This  table  is  supplemented  by  photographs  of  the  40-inch 
Yerkes  refractor,  the  36-inch  Lick,  the  i8|J-inch  Dearborn,  and 
the  6 -inch  Clark.  Surely  this  also  points  to  a  unique  experience 
in  telescopes  and  climates. 

On  another  page  we  find  "  My  attention,  for  some  reason  or 
other,  which  Jam  unable  to  explain,  had  been  almost  exclusively 
directed  to  double  stars.  This  preference  was  not  in  any  sense  a 
matter  of  judgment  as  to  the  most  desirable  or  profitable  depart- 
ment of  astronomical  work,  or  the  result  of  any  special  deliberation 
upon  the  subject.  It  came  about  naturally,  without  any  effort  or 
direction  upon  my  part."  Just  so,  and  when  we  look  at  the 
result  we  cannot  cavil  at  nature,  and  he  must  feel  gratified.  It  is 
no  small  thing  to  have  discovered  a  stellar  system  whose  com- 
ponents complete  a  revolution  in  the  short  span  of  life  allotted  to 
man.    In  this  catalogue  we  have  at  least  five  systems, 

/3  989,  rPegasi,    of  ir4vear  period, 
/3  883,  „  15-8  " 

fi  loi,  9  Argils,     „  23-3  „ 

/^  733»  85  Pegasi,  „  257  „ 

ft  i5i,/3Delphini,„  267  „ 

not  only  fulfilling  such  condition,  but  they  have  actually  completed 
their  period  under  Prof.  Bumham's  own  observation.  There  are, 
in  addition,  180  certain  binaries  for  some  of  which  orbits  have 
been  already  computed. 

Another  feature  is  that  of  the  1290  stars  there  are  300  visible 
to  the  naked  eye.  There  is  a  general  opinion,  and  a  well-founded 
one,  that  the  Bumham  pairs  are  difficult ;  hence  this  catalogue  is, 
in  the  main,  a  record  of  micrometric  work  done  with  the  large 
refractors  throughout  the  world.  It  is  thus  at  once  a  monument 
to  the  skilful  observer  and  the  optician.  Alvan  Chirk  lived  to  see 
the  result  of  his  labours,  may  Prof.  Bumham  be  spared  for  yet 
other  triumphs.  T.  L. 


182 


Noie$. 


[No.  291. 


NOTES. 

Comet  Notes.  —  A  considerable  number  of  observations  of 
Giaoobini's  Comet  (a  1900)  was  obtained  in  the  latter  half  of 
February,  but  it  was  a  very  faint  object  of  the  13th  magnitude, 
about  I '  in  diameter,  with  a  barely  perceptible  nuoieus. 

Herr  Berberich  has  deduced  the  following  elements  from  ob- 
servations on  Feb.  3,  17,  22  {A9U  Nach,  3627) : — 

T   T900  April  28*9421,  Berlin  M.T. 

w    24°  21'  27*] 

Q 40      22     31     I  1900*0. 

t       146      27      10    J 

log^  . . . .       0*12446 

By  the  end  of  March  the  comet  will  be  too  near  the  Sun  for 
observation,  but  it  will  reappear  about  a  month  later,  and  remain 
visible  for  several  months.  The  following  is  an  ephemms  for 
Berlin  midnight,  the  brightness  being  given  in  terms  of  that  at 
the  date  of  discovery,  Jan.  ji : — 

B.A.  N.  Dec.  Brightness, 

h    m      B  01 

April  27 1  33  12  17  28  o*97 

May    29 190  27     7  1*24 

June  30 23  46  54  41  31  1-85 

Aug.      1 19  36  18  41  20  1*76 

Sept.     2 17  39  "  17  SO  o'SS 

Oct.      4 17  23  12  5  5S  0-19 

The  comet  will  be  brightest  in  the  middle  of  July,  when  its 
brightness  will  be  just  twice  that  at  discovery,  but  even  then  it 
will  be  a  very  faint  object.  A.  C.  D.  C. 


MnfOE  Planet  Notes. — ^A  planet,  FB,  was  discovered  by  Palisa 
on  March  i ;  it  proves,  however,  not  to  be  new,  but  identical  with 
(ii7)Lomia. 

The  interesting  planet  (434)  Hungaria  was  detected  by  Palisa 
on  its  return  to  opposition,  its  It.A.  being  43*  greater  than  that 
given  by  Berberich's  ephemeris  in  Ast,  Nach.  3624.      A.  C.  D.  C. 


Obcftjabt. — A  notice  of  the  late  Mr.  0-.  J.  Symons  appears  on 
another  page. 

Dr.  William  Mabobt,  Mr.  En wabd  Joseph  Lowe.  Meteorology 
has  lost  two  other  supporters  by  the  death  of  Dr.  Marcet,  F.B.iS., 
which  occurred  at  Luxor  on  March  4,  at  the  age  of  72  years,  and 
of  Mr.  Lowe,  F.E.S.,  of  Chepstow,  who  has  recently  died,  aged  74. 
Dr.  Marcet  was  a  physician,  and  for  some  time  was  on  the  staff  of 
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the  Brompton  and  Westminster  Hospitals,  but  was  also  a  student 
of  meteorology,  and,  besides  many  memoirs  on  medical  subjects « 
made  two  contributions  to  the  literature  of  that  science— one  on 
the  weather  at  Cannes  during  the  season  1875-76,  the  other  a 
book  of  some  four  hundred  pages  on  the  *  Principal  Southern  and 
Swiss  Health  Besorts.'  Dr.  Marcet  was  elected  President  of  the 
Boyal  Meteorological  Society  in  1888. 

Mr.  Lowe  was  one  of  the  founders  of  the  Meteorological  Society, 
and  among  other  memoirs  published  a  daily  record  of  observatioa^ 
made  at  Chepstow  in  the  years  from  1842  to  1882.  He  was 
elected  a  Fellow  of  the  Eoyal  Society  in  1867. 

M.  E.  LiAifl.  "The  death  is  announced  of  M.  Emmanuel  Liais, 
who  was  bom  at  Cherbourg  in  1826,  became  a  pupil  of  Arago  and 
Leverrier,  and  subsequently  held  a  position  at  the  Paris  Ob- 
servatory. In  1858  he  left  for  South  America  to  observe  a  solar 
eclipse,  and,  remaining  in  the  country,  became  Director  of  the 
Observatory  of  Bio  de  Janeiro.  He  returned  to  France  in  1881, 
bringing  with  him  his  magnificent  collection  of  exotic  plants,  for 
which  he  had  conservatories  built  in  a  park  situated  in  the  centre 
of  Cherbourg.  These  glasshouses  form  a  colonial  garden,  and 
M.  Liais  has  bequeathed  them  to  his  native  town.  He  discovered 
Comet  i860  I.,  which  does  not  appear  to  have  been  observed  else- 
where than  at  Olinda,  and  was  able  to  disprove  the  alleged  discovery 
of  Lescarbault  of  an  intra-Mercurial  planet,  as  he  was  observing 
the  Sun  at  the  same  time."  • 

Mb.  LEATn>EB  J.  MoCobmioe.  The  announcement  is  also  made 
of  the  death  of  Mr.  L.  J.  McCormick,  of  Chicago,  whose  name  will 
be  remembered  as  that  of  a  famous  observatory  attached  to  the 
University  of  Virginia,  U.S.A.  Mr.  McCormick  had  accumulated 
wealth  by  the  successful  invention  and  manufacture  of  agricultural 
machinery,  and  in  1885  presented  the  University  with  the  ob- 
servatory at  a  cost  of  ^20,000.  Mr.  McCormick  died  at  the  age 
of  eighty-one. 

Dr.  Or.  F.  W.  BtrmcBB.  We  regret  also  to  announce  the  death 
of  Dr.  Biimker,  Director  of  the  Municipal  Observatory,  Hamburg. 
This  observatory,  almost  entirelv  from  its  foundation,  has  been  in 
the  care  of  an  astronomer  of  this  name.  By  the  aid  of  money 
bequeathed  for  the  purpose,  the  Astronomical  Observatory  was 
established  by  the  elder  Bepsold  in  1823,  and  on  his  death  in  1830 
Carl  Biimker,  who  had  been  in  charge  of  Sir  T.  Brisbane's  Ob- 
servatory, Paramatta,  and  had  then  returned  to  Germany,  was 
chosen  to  succeed  him.  A  son,  the  snbject  of  the  present  notice, 
was  bom  to  Biimker  on  1832  Dec.  31.  George  Biimker,  after  his 
early  education,  worked  for  some  time  at  the  Berlin  Observatory-, 
and  then  came  to  England,  where  he  was  Assistant  to  Dr.  Cbe- 

*  From  the  En^ith  Mmshanie,  March  16. 
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vallier  at  the  Durham  Observatory  from  1853  to  1855.  When 
Airy  undertook  the  Harton  Colliery  pendulum  experiment  in  1854 
he  collected  a  band  of  observers  from  various  Engush  observatories, 
and  George  Kiimker  was  one  of  these.  Biimker  returned  to  Ham- 
burg and  acted  as  Assistant  at  the  Observatoty  until  1862,  when 
his  father  died  and  his  son  was  chosen  to  succeed  him.  The  purely 
astronomical  work  of  the  Observatory  under  his  directorship  has 
consisted  of  observations  of  small  planets  and  comets,  which  have 
been  published  in  the  Astronomische  NaehrickUn^  but  Biimker  has 
chiefly  devoted  his  energies  to  the  work  of  regulation  of  chrono- 
meters and  subjects  connected  with  navigation.  The  German 
Maritime  Observatory  (Deutsche  Seewarte)  was  established  in 
]  867  at  Hamburg,  and  this  rather  diminished  the  importance  of 
the  Municipal  Observatory ;  but  one  division  of  the  work,  that 
devoted  to  chronometers,  which  is  on  much  the  same  lines  as  at 
Greenwich,  was  placed  in  the  charge  of  the  Director  of  the 
Municipal  Observatory,  and  this  has  been  energetically  carried  on 
by  George  Kiimker. 

Prof.  PiAZzi  Smyth.  We  have  to  supplement  the  notice  in  our 
last  number  of  the  late  Professor  by  some  information  kindly 
communicated  to  us  since  by  Mrs.  Baden-Powell. 

Prof.  Smyth  died  on  February  21  at  Eipon  after  a  few  days' 
illness ;  he  had  been  working  nearly  to  the  last  at  photographic 
spectroscopy.  He  left  no  family ;  bis  wife,  whom  he  married  on 
1855  December  24,  died  1896  March  24.  His  elder  brother  w^as 
Sir  Warington  Smyth,  his  younger  brother  Sir  Henry  Smyth,  and 
his  younger  sister  married  Sir  William  Flower. 

Dr.  WiLHBLM  LuTHBB  writes: — '*In  the  last  number  of  the 
Observatory  the  date  of  the  death  of  my  father  is  not  correct.  It 
was  on  the  morning  of  February  1 5  that  he  deceased  very  imex- 
pectedly,  after  having  still  made  astronomical  computations  on 
February  lo.*' 

Thb  Totax  Solab  Eclipse  of  May  28. — So  far  as  is  known  at 
present,  the  arrangement  of  British  observing  parties  is  as 
follows : — 

Official  Expeditions, 

Ovar. — ^The  Astronomer  Eoyal  will  take  large  scale  photo^aphs 
of  the  corona,  using  the  Thompson  9-inch  object-glass,  and  tele- 
photo  concave  magnifier  to  obtain  photographs  on  the  scale  of  4 
inches  to  the  Sun's  diameter  on  1 5  by  1 5  inch  plates.  The  double 
tube  with  a  4-inch  rapid  rectilinear  lens  of  33-inch  focus  and  a 
special  rapid  lens  of  about  13  inches  focus  will  be  used  in  an 
attempt  to  obtain  photographs  of  long  extensions  of  the  corona. 
Mr.  Dyson  will  have  in  his  charge  two  slit  spectroscopes  belonging 
to  Capt.  Hills  and  used  by  him  in  India  in  1898,  with  which 
to  photograph  the  spectrum  of  the  flash  and  of  the  corona. 
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Alicante, — Sir  Norman  Lockjer,  who  will  probably  be  accom- 
panied bj'  Mr.  Fowler  and  Dr.  Lockyer,  will  be  stationed  near  the 
central  line  south  of  Alicante.  The  chief  instruments  to  be  used 
here  are  prismatic  cameras,  one  of  which  will  have  an  aperture  of 
6  inches  and  a  focal  length  of  20  feet. 

Mgiers. — Prof.  Turner  and  Mr.  Newall  will  be  stationed  at  the 
Observatory  of  which  M.  Trepied  is  Director.  Prof.  Turner  will 
have  one  of  the  double  tubes  which  have  been  used  in  several 
previous  ecHpses.  One  section  will  be  fitted  ^iith  apparatus  for 
photographing  the  corona  by  polarized  light,  the  other  will 
possibly  be  utilized  for  taking  ordinary  photographs  of  the  corona. 
Mr.  Newall  will  use :  (A)  a  four-prism  slit  spectroscope  for  photo- 
graphing the  spectrum  (i)  of  the  flash,  (ii)  of  the  corona ;  (B)  an 
objective  grating  camera  for  photographing  the  corona  in  mono- 
chromatic light  ;  (C)  a  polariscopic  camera  for  photographing  the 
corona. 

Prof.  C.  V.  Bovs  and  Mr.  Wesley  will  probably  be  also  mem- 
bers of  the  official  party  at  Algiers. 

Mr.  Evershed  will  proceed  to  a  spot  about  20  miles  south  of 
Algiers,  which  is  just  within  the  limit  of  totality.  This  place  is 
chosen  as  it  is  his  purpose  to  obtain  photographs  of  the  "flash" 
spectrum  of  as  long  duration  as  possible,  and  near  the  Sun's 
pole. 

British  Astronomical  Association  Expeditions, 

Algiers, — Mr.  and  Mrs.  Maunder  and  family  will  take  short  ex- 
posure photographs  of  the  inner  corona,  and  will  also  take  photo- 
graphs of  long  exposure  for  extensions.  A  prismatic  opera-glass 
will  be  used,  if  circumstances  allow.  Mr.  and  Mrs.  Crommelin  will 
use  a  tele-photo  lens  of  about  80  inches  equivalent  focal  length 
and  aperture  i^  inches  to  take  photographs  of  the  inner  corona. 
They  will  also  observe  times  of  contact,  and  make  sketches  at  the 
telescope  of  detail  of  the  inner  corona. 


Seabchfob  aw  intba-Mbbcubial  Plakbt. — The  Harvard  College 
Observatory  authorities  intend  to  devote  their  resources  during 
the  coming  total  eclipse  to  a  search  by  means  of  photography  for 
a  planet  within  the  orbit  of  Mercury.  The  plan  proposed  by 
Prof.  W.  H.  Pickering  is  published  in  Harvard  College  Circular 
No.  48,  dated  1900,  Feb.  13,  where  it  is  stated  that  it  has  been 
shown  that  the  photographic  intensity  of  the  light  of  the  sky  round 
the  Sun  at  the  time  of  a  total  solar  ecUpse  is  about  equivalent  to 
that  of  the  region  of  the  pole-star,  three  minutes  after  that  star  first 
becomes  visible  to  the  naked  eye  in  the  evening ;  and  secondly,  the 
faintness  of  a  star  that  may  be  photographed  against  a  bright 
background  of  sky  depends  within  limits  on  the  length  of  focus 
of  the  lens  and  not  on  the  aperture. 

Starting  with  these  facts,  experiments  have  been  made,  and  the 
most  suitable  telescopes  for  the  undertaking  have  been  found  to  be 
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of  3  inches  aperture  and  1 1  feet  4  inches  focal  length.  A  battery 
of  these  telescopes  is  to  be  provided  which  will  command  the  sky  for 
a  length  of  sixteen  degrees  on  either  side  of  the  San,  the  breadth 
of  the  zone  covered  l^ing  ten  degrees  throughout  its  length.  It 
is  considered  reasonable  to  suppose  from  certain  analogies  that  an 
intra-Mercurial  planet,  if  such  exists,  would  move  in  a  plane  not 
far  from  that  of  the  solar  equator ;  and  as  the  Earth  passes  through 
this  plane  about  one  week  after  the  eclipse,  the  occasion  is  thought 
to  be  a  favourable  one  for  the  search.  It  is  proposed  to  expose 
these  plates  somewhere  in  the  State  of  Alabama,  and  the  suggestion 
is  made  that  a  similar  apparatus  should  be  used  in  Spain  or  Algeria, 
so  that  in  case  such  an  object  should  be  found  an  approximate 
orbit  might  be  computed. 

Prof.  Pickering  begins  his  circular  bj  explaining  that  it  is  not 
in  general  the  policy  of  the  observatory  to  observe  solar  eclipses, 
for,  even  if  it  is  clear,  "  the  results  in  many  cases  are  only  a  series 
of  pictures  of  the  corona  and  protuberances,  which  add  but  little  to 
our  knowledge  of  them."  This  seems  to  be  a  little  bit  severe  on 
other  astronomers. 


The  Coloub  of  thb  Baokobotjitd  of  the  Sky. — Dr.  T.  J.  J. 
See  makes  a  suggestion  in  Axt.  Naeh.  3628,  which  seems  worth 
noting.  He  refers  to  the  difference  of  shade  of  colour  of  the  back- 
ground of  the  field  when  a  telescope  is  swept  over  the  sky,  which 
has  probably  been  noticed  by  many  persons.  He  says  that  he 
particularly  noticed  this  when  he  was  making  the  survey  of 
Southern  Double  Stars  at  the  Lowell  Observatory,  and  that  on  nights 
when  the  seeing  was  perfect,  the  atmosphere  dry  and  quiescent, 
and  there  was  no  Moon,  the  sky  appeared  in  patches  to  be  of  a 
brownish  colour,  and  suggests  that  this  colour  owes  its  existence 
to  immense  cosmical  clouds  which  are  shining  by  an  excessively 
feeble  light.  One  sentence  of  Dr.  See's,  which  states  that  this 
was  seen  in  fields  devoid  of  stars,  suggests  another  possible  cause, 
namely,  that  the  excessive  blackness  of  fields  containing  bright 
stars  is  due  to  contrast  with  the  starlight,  and  other  fields  may 
appear  brown  in  comparison  with  these ;  but  this  suggestion  is 
negatived  by  Dr.  See*s  statement  that  certain  fields,  such  as  the 
Coal-sack,  which  contain  no  stars,  appeared  perfectly  black. 
Dr.  See  states  that  these  brown  patches  which  he  has  observed 
cluster  especially  in  certain  regions  of  the  Milky  Way. 

The  Pbobable  Numbeb  of  Telescofio  Meteobb. — In  the  same 
publication  Dr.  See  refers  to  another  subject  brought  to  his  notice 
when  working  at  Lowell  Observatory.  He  says  that  in  sweeping 
across  the  sky  with  the  24-inch  telescope,  which  had  a  field  of  6' 
diameter,  it  frequently  happened  that  a  telescopic  meteor  was  seen 
to  dart  across  the  field.  A  careful  consideration  of  his  whole 
experience  leads  to  an  estimate  of  not  less  than  five  meteors  per 
night.  Assuming  that  the  average  length  of  a  trail  is  one  degree, 
and  with  the  above  size  of  field  and  estimated  number  as  data, 
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Dr.  See  concludes  that  1200  million  telescopic  meteors  are 
added  every  24  hours  to  our  atmosphere.  Dr.  See  recalls  Prof.  H. 
A.  Newton's  conclusion  that  from  10  to  25  million  naked-eje 
meteors  are  added  to  our  globe  every  day  of  the  year. 


A  Method  foe  Ytstdinq  the  South  Pole  of  the  Heavens. — 
The  connection  between  the  war  in  South  Africa  and  astronomy 
is  not  at  once  apparent,  but  two  matters  in  which  the  subjects  are 
associated  have  lately  been  brought  to  our  notice.  The  first  is  a 
mistake  of  a  journalist  who,  describing  the  surrender  of  Cronje  on 
the  morning  of  February  27  (it  will  b^  remembered  that  the  new 
Moon  happened  about  noon  on  March  i),  writes  of  the  young 
Moon  rising  at  that  period,  and  that  after  it  had  pursued  its 
course  for  about  two  hours  its  light  showed  the  Boer  Commander 
that  he  was  surrounded,  &c.,  &c.  The  second  matter,  on  the 
other  hand,  is  not  about  a  mistake,  but  supplies  useful  instruction 
in  naked-eye  astronomy.  It  occurred  to  a  certain  public-spirited 
gentleman,  a  Fellow  of  New  College,  Oxford,  that  as  it  is  often 
necessary  to  know  the  cardinal  points  in  South  Africa,  and  com- 
passes are  not  always  trustworthy  owing  to  the  magnetic  nature 
of  the  rocks  in  that  country,  it  would  be  well  to  supply  to 
those  whom  it  might  concern  an  easy  method  of  finding  the  South 
Pole.  He  therefore  applied  to  the  Savilian  Professor  of  Astronomy, 
who,  vnth  his  usual  readiness  to  help,  arranged  the  following  plan, 
which  the  aforesaid  Fellow  has  had  printed  for  private  circulation. 
The  following  is  printed  on  a  slip  of  paper  14^  inches  by  i  inch  : — 

To  find  the  South  Pole.  Hold  this  paper  (or,  better,  a  wooden  ruler  of  the 
same  sue,  14^X1  in.)  at  24  inches 
firom  one  eye,  closing  the  other. 
(This  is  approximately  the  full  length 
of  both  arms ;  but,  as  arms  yarr  in 
length,  the  right  distance  shoula  be 
found  by  trial.)  Adjust  one  edge  on 
the  axis  of  tJie  Southern  Cross,  as 
shown  in  the  diaffam,  the  head  of  the 
Cross  being  at  the  comer,  and  see  that  the  other  edge  passes  through  the 
brighter  of  the  two  stars  forming  the  croa*-pieoe.  The  South  Pole  lies  at  the 
comer  of  this  edge,  P.  This  horns  good  for  all  positions  in  which  the  Cross 
may  be  lying. 


A  BCJpposEi)  Connection  between  Solab  Aotiyitt  and  the 
PoemoN  OF  THE  Ecliptic. — A  remarkable  paper  by  Dr.  J.  Halm, 
of  the  Royal  Observatory,  Edinburgh,  has  appeared  in  AmI,  Nach. 
No.  3619.  It  can  scarcely  be  said  that  his  conclusions  are 
definitely  established,  so  that  the  following  summary  of  the  paper 
must  not  be  considered  as  endorsement  of  Dr.  Halm's  suggestion. 

It  is  common  knowledge  that  though  the  period  of  the  sun-spot 
cycle  is  usually  stated  to  be  about  eleven  years,  its  actual  length 
varies  considerably  from  this  mean  value.  It  has  been  suggested, 
but  not  by  any  means  proved,  that  the  sun-spots  conform  to  a  com- 
bination of  two  periods,  the  longer  of  which  is  about  sixty  years. 
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Dr.  Halm  starts  with  this  as  a  fact,  and  states  that  the  sixty-year 
period  had  a  minimum  about  the  middle  of  the  i8th  centurj,  a 
high  maximum  in  1783,  a  low  minimum  in  1816,  and  again  a 
maximum  in  1838,  and  so  on. 

The  author  then  proceeds  to  show  that  this  period  has  a  counter- 
part in  certain  movements  of  the  £arth*s  orbit.  He  takes  the 
observed  values  of  the  obliquity  of  the  ecliptic  froai  the  Greenwich 
observations  from  1753  to  1896,  and  applies  corrections  to  reduce 
them  to  a  common  standard,  and  compares  them  with  Leverrier's 
formula.  He  then  tabulates  the  difEerences  and  takes  means  of 
each  consecutive  twelve:  these  means  being  plotted  to  form  a  carve 
show  iirst  a  graduai  increase  with  the  time,  which  might  not  have 
existed  if  the  observations  bad  been  treated  difEerently,  but  this 
point  is  not  material  to  the  argument ;  and  next  the  curve  shows 
variations  from  this  mean  straight  line  of  increase,  which  have 
maxima  about  the  3'ears  1780  and  1843,  and  minima  about  18 16, 
1860^  and  188S.  These  coiucideuces  with  dates  of  similar  phases 
of  the  long  sun-spot  curve  are  takeo  as  establishing  a  connection 
between  the  phenomena. 

Certainly,  says  Dr.  Halm,  if  there  is  a  relation  between  sun- 
spots  and  the  obliquity,  the  eleven-year  sun-spot  period  should  be 
represented  in  the  figures  giving  values  of  the  obliquity,  and  he 
therefore  proceeds  to  apply  corrections  to  the  differences  above 
described  to  eliminate  the  variations  of  long  period  which  he 
suggests.  The  resulting  curve  consists  of  waves  of  semi-amplitude 
about  o"'5,  but  it  is  dithcult  (.o  establish  a  similarity  between  these 
and  the  waves  of  the  spot  cycle.  Dr.  Halm  goes  on  to  show  that 
these  are  a  result  of  the  variation  of  latitude,  but,  as  we  have  said, 
it  is  difficult  to  see  a  connection  with  solar  phenomena. 

Thb  Russian  Calbndab. — ^The  fact  that  i^e  non-occurrence  of 
a  29th  of  February  in  this  year  has  had  the  effect  of  making  the 
difference  between  the  Russian  Calendar  and  that  of  the  Western 
Church  13  days  instead  of  12  seems  to  have  brought  the  question 
of  change  of  style  under  the  consideration  of  the  Czar.  A  short 
time  ago  a  commission  was  appointed  to  elaborate  a  new  calendar, 
and  the  result  of  their  labours  has  recently  been  explained  by 
Prof.  Glasenapp  to  the  Russian  Astronomical  Society. 

Exact  description  is  not  to  hand,  but  it  is  stated  in  a  note  in 
the  Times  of  March  16  that  the  proposal  is  to  adopt  neither  the 
Julian  nor  the  Gregorian  system,  but  that  the  new  system  is  such 
that  it  will  not  be  more  than  a  day  in  error  in  100,000  years. 
This  may  be  the  same  scheme  as  that  proposed  by  Mr.  Lynn  in 
Nature  (1896  June  11),  according  to  which  every  128th  year  would 
not  be  a  leap-year,  so  that  of  1 28  years  97  would  be  common  years 
and  31  would  be  leap-years,  which  would  make  the  average  length 
of  a  calendar  year  365*24219  days:  and  as  the  length  of  a  tropical 
year  is  365-24220  days,  the  error  would  only  be  o'ooooi  day  in 
128  years. 
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The  Obbit  or  r  Cygni. — Dr.  T.  J.  See  publishes  in  Ast.  Nach. 
3629  an  orbit  of  r  Cygni  (A.G.C.  13).  He  deduces  a  period  of 
57-25  years,  and  a  value  for  semi-major  axis  i'^-i6,  and  gives  the 
following  ephemeris: — 

1900*7    307*0  0*84 

I90I7    301-3  0-82 

1902-7     294-9  o-8i 

1903-7    288-6  o-8o 

1904-7     282-0  0-80 

In  the  same  issue  he  givsj^  the  measures  of  95  Ceti,  and  points 
out  that  the  period  is  about  150  years. 


Wb  have  received  from  Mr.  Stanford,  of  Charing  Cross,  copies  of 
the  new  editions  of  Mr.  Lynn's  useful  little  books :  the  fifth  edition 
of  '  Bemarkable  Eclipses  *  and  the  eighth  of  '  Eemarkable  Comets.' 
We  have  expressed  our  appreciation  of  the  excellence  of  these 
booklets  and  their  handiness  so  often  that  we  need  say  little  more 
in  their  praise,  but  it  may  be  well  to  describe  to  those  of  our 
readers  who  have  not  seen  them,  the  scope  of  these  works. 
The  eclipse  book  gives  a  very  plainly  written  sketch  of  the  most 
interesting  circumstances  connected  with  solar  and  lunar  ecHpses 
in  ancient  and  modern  times  ;  the  new  edition  contains  the  salient 
facts  of  the  coming  eclipses  of  this  and  next  year.  '  Remarkable 
Comets  '  gives  similar  descriptions  of  the  most  interesting  of  these 
celestial  bodies,  and  gives  among  other  valuable  information  a  list 
of  all  the  comets  which  may  with  some  confidence  be  expected  to 
reappear.  The  price  of  each  is  sixpence,  and  they  can  be  carried 
with  ease  in  a  coat-pocket. 

OuB  best  congratulations  to  Mr.  W.  E.  Plummer,  Director  of 
the  Bidston  Observatory,  Liverpool,  on  his  election  to  an  Honorary 
Readership  in  Astronomy  at  University  College,  Liverpool.  It  is 
to  be  regretted  that  thb  post  is  honorary,  but  it  was  bestowed  on 
Mr.  Plummer  by  the  Senates  of  the  University  as  the  only  recog- 
nition they  could  make  of  his  services  in  lecturing  on  Astronomy 
in  the  University,  which  he  has  given  gratuitously  for  some  time. 
The  resolution  of  the  Senate  runs  as  follows  : — 

That  in  recognition  pf  his  astronomical  learning,  and  of  his  skiU  and  ability 
to  teach  tlic  subject,  Mr.  W.  £.  Plummer,  M.A.,  F.B.AS.,  Director  of  the 
lUdston  Obserratorj,  be  appointed  Honorary  Reader  in  Astronomy  in  Uni- 
versity College,  Liverpool. 

The  Hoyal  Meteorological  Society  will  celebrate  its  Jubilee  on 
April  3.  A  commemoration  meeting  will  be  held  on  that  day  at 
the  Institution  of  Civil  Engineers,  and  a  Conversazione  in  the 
evening  at  the  Royal  Institute  of  Paiuters  in  Water-Colours, 
Piccadilly.  On  the  following  day  the  Astronomer  Boyal  will 
receive  the  Fellows  at  the  Royal  Observatory,  Greenwich. 

At  the  Meeting  on  February  2 1  Dr.  C.  Theodore  Williams  was 
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appointed  President  for  the  ensuing  year,  in  place  of  the  late 
Mr.  0-.  J.  Symons,  the  newly-elected  President,  who  was  then 
suffering  from  the  iJlness  from  which  he  died. 

The  Isaac  Newton  Studentship  at  Cambridge  has  been  awarded 
to  J.  Hopwood  Jeans,  B.A.,  Scholar  of  Trinity  College. 

Th£  next  Meeting  of  the  Eoyal  Astronomical  Society  is  on 
Wednesday,  April  ii.  Of  the  British  Astronomical  Association 
on  Wednesday,  April  25. 


From  an  Oxford  Note-Book. 

As  long  ago  as  Jtmuary  1897  a  suggestion  was  made  in  these 
notes  which  found  favour  with  one  reader  (possibly  others  too), 
who  thereupon  took  up  his  pen  and  wrote  urcing  the  carrying-out 
of  more  than  the  original  suggestion.  But  after  writing  he 
hesitated  to  send  the  letter  and  kept  it  '^  sleeping  ever  since  in  n 
remote  drawer."  I  am  very  glad  he  has  at  last  repented  and  let 
us  have  his  interesting  proposal.  It  is  one  which  has  been  in  the 
minds  of  the  Editors  of  this  magazine  at  various  times,  but  they 
have  not  seen  their  way  to  carry  it  out.  Encouraged,  however,  by 
this  deiinite  request,  they  are  taking  the  matter  into  serious  con- 
sideration, as  I  will  explain  in  a  moment.  But  first  let  me  ^ve 
the  letter ;  it  is  written  by  a  foreigner,  as  will  be  noticed  from 
one  or  two  little  quaintnesses  of  style,  which  I  trust  the  author 
will  forgive  my  leaving  untouched,  for  they  seem  to  me  to  add  to 
the  reality  of  the  letter  : — 

The  regret  of  only  knowing  the  biography  of  astronomers  (and  generally  of 
eminent  contemporaries)  when  they  are  dead,  has  been  long  sinoe  my  feeling, 
and  I  cannot  but  think  very  advisable  the  suggestion  you  make  about  that 
matter.  But  it  is  also  a  pity  that  the  portraits  are  likewise  published  only 
when  the  originals  are  no  more.  As  a  means  of  preserving  a  lasting  memory 
of  their  features  and  even  of  themselves,  it  is  quite  right,  but  for  those  who 
lone  to  know  how  look  some  leading  astronomers  whose  work  is  daily  forcing 
itself  to  attention  and  wonder,  it  am)rds  no  mean  of  satisfying  that  legitimate 
curiosity.  One  may  understand  better  the  character  of  anyone's  work  by 
catching  from  his  face  the  glimpse  of  genius.  Now,  in  this  age  of  illustrated 
newspapers,  the  astronomical  reviews  ought  to  start  the  publication  of  the 
portraits  of  living  astronomers,  as  soon  as  known  to  fame,  or  nominated  for 
some  conspicuous  standing.  Would  not  such  a  scheme  for  an  astronomical 
gallery  be  welcome  throughout  the  science  world  ? 

Now  there  are  two  difficulties  in  the  way  of  carrying  out  this 
scheme.  The  first  and  most  important  is  financial  I  am  no 
longer  an  Editor  of  this  magazine,  but  having  been  one  for  some 
years  I  know  all  about  the  finances,  and  can  speak  more  freely 
than  an  actual  Editor.  The  maga7ine  just  about  pays  its  way  at 
present ;  there  is  no  loss,  but  there  is  no  appreciable  profit.  When 
a  few  pounds  appear  on  the  credit  side  the  Editors  generally  give 
a  **  picture,"  which  soon  wipes  o£E  the  balance.  An  extensive  series 
of  photographs  would  be  costly,  especially  if  well  done,  and  it  does 
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not  seem  likely  that  any  of  the  expense  would  be  recovered  as  in 
the  case  of  the  publication  of  other  photographs.  The  Eoyal 
Astronomical  Society  has  initiated  very  successfully  a  system  of 
publishing  photographs  which  pays  its  way.  The  Photographic 
Committee  (which  means  Mr.  Maw  and  Capt.  Hills)  was  started 
by  the  Council  with  £20 ;  but  the  sales  have  been  so  good  as  to 
allow  of  this  sum  now  being  returned  to  the  general  funds.  With 
portraits,  however,  it  would  be  different;  there  might  be  a  small 
sale  of  extra  copies,  but  it  is  ver}'  unlikely  that  these  sales  would 
be  sufficient  to  meet  the  outlay.  Hence  it  is  necessary  to  consider 
the  project  as  a  costly  one.  The  cost  per  portrait  cannot  well  be 
less  than  £5,  and  taking  20  as  the  minimum  number  of  portraits 
which  would  be  welcome,  £100  is  the  least  sum  which  would  give 
it  a  fair  start.  If  one  of  our  generous  friends  of  astronomy  would 
provide  a  sum  of  this  kind  in  aid,  I  cannot  help  feeling  that  he 
would  spend  the  money  to  excellent  purpose.  Failing  substantial 
aid  of  this  kind  (or  perhaps  supplementing  it),  does  the  project 
commend  itself  sufficiently  to  justify  a  subscription  list  ?  I  hereby 
Hignify  my  willingness  to  contribute  ^5,  and  if  999  other  gentlemen 
will  do  the  same  we  shall  get  along  famously.  Even  19  would  be 
a  help.  I  should  add  that,  though  the  Editors  of  this  magazine 
allow  me  to  make  this  suggestion,  they  are  anxious  to  make  it 
clear  that  subscriptions  would  not  be  a  subsidy  of  the  magazine 
itself.  Accounts  of  the  "  Portrait  Fund,"  if  it  can  be  started, 
will  be  kept  quite  separate  and  published  at  the  end  of  the  year. 
The  second  difficulty  (a  minor  one),  is  the  selection  of  portraits^ 
which  is  a  delicate  matter.  The  Editors  must  be  left  to  deal  with 
it,  but  they  would  doubtless  be  grateful  of  assistance  in  selecting ; 
and  if  as  many  readers  as  possible  would  send  a  list  of  (say)  20 
names  which  they  would  be  glad  to  see  represented  pictorially,  it 
would  be  a  great  help.  Of  course  these  lists  woula  be  entirely 
private. 

An  incident  of  a  trivial  kind  is  sometimes  suggestive.  The 
other  day  I  had  consulted  a  recent  volume  of  the  Greenwich 
Observations  on  some  point,  and,  having  finished  with  it,  wished 
to  return  it  to  its  place  in  the  series,  either  of  my  own  private 
copies  or  of  the  Observatory  library,  I  was  not  sure  which.  A 
computer  was  told  to  ascertain  whether  its  place  in  the  Observatory 
library  was  vacant,  and  if  so  to  put  it  there  ;  but  he  \^^s  given  his 
choice  of  two  courses — he  might  visit  the  library  first,  returning 
for  the  book  if  the  place  were  vacant,  or  he  might  take  the  book 
with  him.  He  at  once  chose  the  former,  though  it  involved  a 
double  journey.  The  volumes  have  indeed  nwelled  to  huge  pro- 
portions, and  are  quite  an  item  in  the  way  of  weight ;  but  it  is 
proposed  to  cut  them  down  considerably  by  only  giving  details  for 
the  fundamental  stars,  and  the  change  will  be  welcome.  There  is 
an  old  story  about  Pogson  (perhaps  the  present  Director  at 
Madras,  or  rather  Kodaikunal.  can  tell  us  if  it  is  true  ?)  that  once 
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when  he  took  down  a  volume  of  the  Greenwich  Observatioiu,  a 
snake  came  out!  (I  don't  know  whether  it  had  made  a  neat 
among  the  transits ;  I  only  tell  the  Btory  as  it  was  told  me.) 
There  would  be  room  for  several  snakes  in  the  present  volumes. 

Thebe  are  many  who  will  be  glad  to  learn  that  Prof.  Barnard, 
who  recently  had  the  misfortune  to  break  a  small  bone  in  his  hand 
while  crossint;  London  in  a  hansom,  through  the  horse  falling  down, 
has  reached  Williams  Bay  again  without  further  mishap.  A  letter 
dated  ^^a^ch  12  reports  that  Prof,  and  Mrs.  Barnard  are  well, 
though  the  injured  hand  is  not  yt»t  out  of  splints.  On  their 
return  to  Wisconsin  they  found  the  country  covered  with  snow 
and  ice,  although  the  winter  liad  been  "quite  mild";  the  lake  was 
frozen  over  with  some  1 5  inches  of  ice  I  Prof.  JJale  is  very  busy 
getting  ready  for  the  eclipse,  and  his  new  speetroheliograph  worku 
admirably,  and  promises  to  U?  far  the  best  yet  made. 

A  coBB£SR)!7DENT  seuds  me  the  following  '*  startling  iutelligBnoe 
contained  in  the  Scots^nan,  1900  March  12  ": — 

The  7j088  of  the  Planet  Mercury. 
On  Saturday  a  letter  was  received  in  Dundee  from  the  ownerB  of  the  Planet 
Mercury-  (MeMrs.  B.  W.  Leylnnd  &  Co.,  LiTerpool),  which  etated  that  the 
underwritern  had   had   intimation  that  a  lifeboat  belonging  to  the  Planet 
Mercury  had  been  washed  up  on  the  coast  of  Nova  Scotia. 

It  is  not  often  that  an  astronomical  question  is  asked  in  the 
House  of  Commons  ;  but  ou  Thursday,  March  15  kst,  the  Mood 
was  called  to  order.  The  account  is  given  in  Punch  in  the  fol- 
h)wing  words : — 

ITiursday. — "  A  calendar,  a  calendar !  Look  in  the  almanaek.  Find  out 
moonshine  :  find  out  moonshine/'    Thus  Bottom. 

Richardson,  ribeying  the  bt'heftt,  has  come  upon  painful  ditcovery.  When 
George  the  iik>cond  wa«  king  ho  ordered  (mcp  24  GKmrge  II.,  c.  23)  that  GSaster 
Day  should  be  the  first  Sunday  after  full  Moon  which  happened  upon  or  next 
ufler  the  autof  Mnrch.  If— mark  how  nothing  escaped  Geoige  tne  Second ~ 
the  full  Moon  hajip'd  ujion  a  Sunday,  Knnter  Dny  should  be  the  Sunday  after. 

Very  well.  Ricnard.son,  havinii;  looked  in  the  almanack,  finds  that  the  first 
full  itfoon  happening  next  after  the  list  day  of  March  current  timidly  prcsente 
itself  two  minutes  after  one  o'clock  in  the  morning  of  Sunday  the  1 5th  uf  April. 
Argalf  Eaater  Day  should  be  the  ixnd  of  A])ril,  not  the  i  ^th,  as  Uie  calendar 
decrees. 

Hero's  a  pother.  VVhat's  to  he  done  to  avoid  catastrophe?  Richardson 
comes  up  to-night,  presents  his  puzzle  at  head  of  Artomey*Qoneral.  Many  men 
would  hare  shrunk  appalled.  Most  Ministers  would  haye  suggested  that  "  the 
question  should  be  uddrewed  to  my  right  lion,  friend  the  First  Tx>rd  of  the 
Treasury."  Sturdy  Dick  WelwU'r  looked  the  Moon  full  in  the  face,  and  found 
she  was  a  fraud.  "  The  fact  is,"  lie  stiid  confidentially  to  the  Speaker,  "  the 
full  Moon  referrcil  to  in  the  fltatute  is  not  the  actual  full  Moon,  nor  the  mean 
Moon,  but  a  fictitious  and  sUitutory  full  Moon,  sometimes  called  the  eoden* 
aetical  full  Moon/' 

Uneasy  feeling  that  this  is  libellooa.  But  Attome}'>General  may  be  tnisted 
to  know  what  he's  about.  House  fully  reassured,  happy  in  poseeeiion  of  an 
extra  Moon  whoso  existence  wan  hitherto  unsuspected .  turned  with  li^t  heart 
to  sublunary  affairs. 
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MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Wednesday,  1900  April  11. 

Mr.  E.  B.  K^roBSL,  Pruident,  in  the  Chair. 

SeerdarieM:  H.  F.  Nhwall,  M.A.,  and  F.  W.  Dtsox,  M.A. 

Thi  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr.  Dyson.  78  presents  have  been  received  since  the  dafe  of 
the  last  Meeting.  Of  these  the  following  may  be  mentioned 
specially.  From  the  Lund  Observatory  we  taave  received  a  copy 
of  the  observations  made  for  the  Astronomische  Gesellschaft 
Catalogue,  Zone  +35**  to  -f-4o°-  From  the  American  Nautical 
Almanac  Office  we  have  received  the  t)phemeris  for  1900.  We 
hare  also  received  the  Volume  of  Greenwich  Observations  for 
1897  ;  the  Cape  of  Good  Hope  Catalogue  of  Zodiacal  Stars  for 
epoch  1900 ;  a  reference  Catalogue  of  Southern  Double  Stars 
compiled  by  Mr.  Innes,  published  as  an  appendix  to  the  Cape  of 
Good  Hope  Observations;  Mr.  H.  L.  Rice  of  the  American 
Naatical  Almanac  Office  has  sent  us  a  copy  of  his  new  book  called 
*  Theory  and  Practice  of  Interpolation' ;  we  have  also  a  memoir  by 
Prof.  Schiaparelli  on  his  observations  of  Mars  in  1888 ;  a  volume 
from  the  Toulouse  Observatory;  a  volume  of  Double  Star 
Measures  from  Prof.  GU»enapp  ;  three  volumes  of  Observations 
from  the  Harvard  College  Observatory.  There  has  also  just  been 
received  an  enlargement  of  a  negative  taken  by  Mr.  C.  P.  Butler 
on  23rd  November  1899,  of  an  exploding  meteor,  which  shows 
both  the  explosion  and  the  change  of  the  track  after  the  ex- 
plosion. The  Royal  Meteorological  Society  has  presented  us 
with  a  specimen  of  their  Jubilee  Medal,  and  the  Paris  Observatory 
has  sent  us  a  second  instalment,  24  charts,  of  their  enlarged  copies 
of  Astrographic  Chart  Plates. 

VOL.  xxui.  B 


194  Proceedings  at  Meeting  of  [No.  292. 

2he  President,  In  asking  you  to  retam  your  thanks  to  the 
donors  of  these  presents,  I  would  like  to  make  a  remark  upon  one 
present  that  we  have  received,  namely  the  6th  part  of  the  Ob- 
servations of  Mars  by  Schiaparelli.  From  a  recent  letter  I  have 
had  from  Prof.  Schiaparelli  I  learn  that  there  will  be  one  further 
publication  of  his  observations  of  the  Planet  Mars,  and  that  will  be 
the  last.  The  Society  will  regret  to  hear  that  owing  to  failing 
eyesight  his  observing  career  is  coming  to  an  end. 

The  President  called  upon  Mr.  Butler  to  explain  the  photograph 
which  he  had  presented  to  the  Society. 

Mr.  Butler  said  that  the  original  photograph  was  taken  with  an 
ordinary  camera  placed  on  a  window-sill,  on  the  night  of  1899, 
Nov.  23,  so  that  it  was  taken  with  practically  instantaneous 
exposure.  The  enlargement  was  81  diameters.  The  meteor  was 
seen  to  fall  by  others,  though  not  by  himself.  As  a  matter  of  fact, 
he  put  the  camera  on  the  window-sill  and  went  to  bed,  got  up 
b3fore  it  was  light  and  shut  the  camera  up.  On  the  Monday 
morning  following  he  developed  the  plate,  with  the  result  shown 
in  the  photograph. 

A  Fellow.    What  was  the  lens  you  were  using  ? 

Mr.  Butler.  A  triple  achromatic  one  from  an  opera-glass.  The 
photograph  was  taken  on  an  ordinary  slow  plate.  Though  we,  at 
South  Kensington,  have  been  watching  for  meteors  systematically 
for  the  last  six  years,  and  I  and  others  have  worked  for  several 
hours  each  night,  using  20  plates  anight,  we  have  never  got  a  single 
trail,  except  this,  which  was  got  accidentally. 

llie  President.  I  am  sure  you  will  join  with  me  in  congratu- 
lating Mr.  Butler  upon  his  patience  having  been  rewarded  by  such 
an  interesting  result  as  this. 

Mr.  A.  Fowler  then  read  a  paper  on  the  Effects  of  Stellar 
Botation  and  Bevolution  upon  the  Spectrum  lines. 

It  was  pointed  out  by  Sir  William  Abney  in  1877  that  the 
effect  upon  its  spectrum  of  the  rotation  of  a  star  would  be  a 
broadening  of  all  the  lines,  if  the  axis  of  revolution  be  not  directed 
towards  us.  A  little  later  the  distribution  of  intensity  in  a  line 
broadened  in  this  manner  was  investigated  by  Vogel,  but  spectra 
satisfying  the  cmiditions  were  then  unknown.  Some  years  ago, 
however.  Prof.  Pickering  suggested  that  rapid  rotation  would 
explain  the  peculiarities  of  the  spectrum  of  a  Aquilae,  which  had.  been 
noted  in  the  Harvard  photographs,  and  the  same  explanation  has 
been  adopted  by  Lockyer  and  Vogel.  In  view  of  the  possible 
application  to  other  peculiar  spectra,  it  has  been  thought  desirable 
to  investigate  these  effects  more  completely. .  If  all  parts  of  a 
star  have  the  same  angular  velocity,  the  points  having  equal 
component  velocities  m  the  line  of  sight  lie  in  planes  perpendicular 
to  the  equator  and  passing  through  the  Earth,  the  component 
velocity  being  proportional  to  the  distance  from  a  parallel  plane 
containing  the  axis.    If  the  star  appears  as  a  uniformly  illumi- 
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nated  disc,  the  intensity  of  a  broadened  dark  line  at  any  point  in  its 
width  will  be  proportional  to  the  chord  containing  points  of 
corresponding  component  velocity.  Thus,  taking  the  intensity  at 
the  middle  of  the  line  as  unity,  it  will  fade  ofil  to  zero  at  the  edges^ 
but  even  at  nine-tenths  of  the  distance  from  the  middle  the 
intensity  will  be  a»  much  as  0*44.  If  the  angular  velocities  are 
different  in  different  latitudes,  as  in  the  Sun,  the  lines  will  fade  off 
more  rapidly  towards  the  edges.  The  effect  upon  bright  lines 
would  appear  to  be  different  from  that  upon  dark  lines.  The  most 
interesting  case  is  that  in  which  the  bright  line  is  assumed  to  be 
produced  by  a  shell  of  vapour  surrounding  a  spherical  nucleus,  the 
effect  of  rotation  being  to  produce  a  broadened  line  with  two 
maxima  of  intensity. 

It  does  not  seem  unreasonable  to  suppose  that  some  of  the 
many  spectra  with  diffuse  dark  lines,  which  are  now  known,  may 
be  explained  by  rotation,  especially  as  the  forms  of  the  lines  need 
not  be  precisely  identical  in  different  stars.  Again,  in  stars  of  the 
y  Ca8siopei8&  class,  where  the  bright  lines  of  hvdrogen  are  double, 
all  the  dark  lines  are  invariably  wide,  so  that  rotation  may  perhaps 
explain  the  peculiar  appearances  of  both  the  bright  and  dark  lines^ 

Mr,  Newall.  There  are  undoubtedly  a  great  many  cases  of  the 
diffuse  stellar  spectra  that  require  explanation,  and  something  on 
the  lines  Mr.  Towler  has  suggested  seems  very  natural.  There  is 
evidently  a  considerable  class  of  stars  in  which  the  spectra  ^how 
diffuse  lines.  As  Mr.  Fowler  has  pointed  out,  a  Aquil8&  is  an 
instance,  and  one  may  also  mention  certain  other  stars,  such  as 
/3  and  I  Leonis,  a  Trianguli,  <&c.,  as  similar ;  and  we  have  a  definite 
set  of  phenomena  that  want  explanation.  Mr.  Fowler,  following 
the  lines  first  laid  down  by  Sir  William  Abney,  emphasizes  this 
possible  explanation  by  reference  to  rotation,  and  I  look  forward 
to  studying  his  paper  in  greater  detail.  With  respect  to  the 
doubling  of  the  bright  lines  in  y  Cassiopeia^,  the  thing  which  strikes 
me  at  first  sight  in  his  explanation  is  that  he  is  dealing  with  a 
very  ideal  case,  viz.,  a  mass  of  gas  which  is  supposed  to  be  emitting 
light  at  the  same  rate  from  every  part  of  the  mass  of  gas — that  is, 
independent  of  the  distance  from  the  centre,  and,  if  I  understand 
it  aright,  equally  transparent  throughout  the  mass.  He  takes  no 
account  of  the  absorption  by  superincumbent  layers  of  the  light 
emitted  from  the  layers  down  below.  In  any  case  we  must  all  be 
glad  that  Mr.  Fowler  has  got  hifi  eye  upon  this  particular  set  of 
facts,  which  certainly  does  require  explanation. 

Mr.  Crammelin,  Mr.  Fowler  has  referred  to  the  case  of  a  star 
revolving  about  another.  It  seems  that  if  a  star  revolves  without 
rotation,  every  part  ia  coming  to  the  observer  at  the  same  rate, 
and  I  do  not  understand  how  that  will  produce  a  diffuseness  in 
the  lines.  It  seems  to  me  that  the  effect  would  be  to  only  shift 
the  lines  bodily  and  not  to  increase  the  diffuseness. 

Mr.  Maunder.    I  was  very  glad  to  hear  that  Mr.  Fowler  had 
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taken  up  this  enquiry.  It  is  an  exceedingly  interesting  one,  and  I 
was  especially  pleased  with  the  yery  pretty  explanation  of  the 
doubling  of  the  bright  lines  in  stars.     I  should  like,  however,  to 

fo  through  the  paper  in  detail,  because,  from  just  listening  to  it, 
could  not  follow  the  intensity  curve,  which  it  seems  to  me  is  the 
crucial  matter  in  the  whole  problem.  It  seemed  to  me,  from  a 
first  glance  at  the  matter,  that  the  variations  in  the  intensity  from 
the  centre  of  the  line  to  the  outside  must  be  very  great,  so  that  I 
did  not  anticipate  that  the  broadening  would  be  so  marked  as 
Mr.  Fowler  says. 

Mr,  Seabroke.  1  did  not  quite  catch  whether  there  was  a 
duplication  of  the  bright  lines,  and  merely  a  widening  of  the  dark 
lines.     Perhaps  Mr.  Fowler  will  refer  to  that. 

Mr.  Fowler.  In  my  anxiety  not  to  take  up  too  much  "of  the  time 
of  the  Meeting,  I  am  afraid  I  cut  my  explanations  rather  too  short. 
As  regards  Mr.  CrommeUn's  remark  that  the  revolution  of  a  star 
will  not  afEect  the  form  of  the  spectrum-lines,  it  seems  to  me  that 
iu  the  case  of  a  close  system  the  nearer  part  of  the  star  must  get 
round  the  orbit  in  the  same  time  as  the  outer  part,  although  it 
has  a  shorter  distance  to  go,  so  that  all  parts  of  the  star  would  not 
be  travelling  at  the  same  rate.  With  regard  to  the  apparent 
duplication  of  bright  lines,  as  compared  with  the  simple  broadening 
of  the  dark  lines,  I  would  point  out  that  we  have  a  very  different 
distribution  of  effective  vapour  in  the  two  cases. 

While  the  dark  lines  are  produced  by  vapours  in  front  of  the 
star,  the  bright  lines  will  be  chiefly  produced  by  the  vapours  round 
the  limb,  and  in  the  latter  case  thi^re  would  be  a  preponderance 
of  vapour  having  nearly  equal  velocities  at  the  approaching  and 
receding  limbs. 

TJie  President.  •  It  is  quite  clear  that  this  is  not  only  a  very 
interesting  subject,  but  one  of  some  complexity,  and  we  cannot  but 
be  grateful  to  Mr.  Fowler  for  having  given  so  much  attention  to 
it,  and  for  having  introduced  this  paper  for  our  consideration. 

Prof.  Turner.  I  would  like  to  put  on  the  screen  a  diagram 
which  may  be  interesting  to  those  who  are  going  to  observe  the 
next  eclipse.  The  result  relates  to  the  photographs  of  1893,  and 
it  gives  a  general  idea  of  the  brightness  of  the  corona.  The 
brightness  was  visually  determined  by  Dr.  Thorpe,  in  1886  and  in 
1893,  with  very  similar  results.  Dr.  Thorpe  measured  the  intrinsic 
brightness  up  to  about  six-tenths  of  the  radius  of  the  Sun  from  the 
limb,  but  not  within  that,  and  consequently  from  this  point  to  the 
limb  we  cannot  compare  photographic  results.  For  the  portion 
where  there  is  comparison,  the  results  are  very  accordant.  Sir 
W^illiam  Abney  has  expressed  his  surprise  that  they  should  be  so 
accordant.  Comparing  the  total  visual  brightness  which  wtu 
measured  with  the  total  photographic  brightness,  I  find  that  the 
visual  brightness  must  have  been  even  greater  nenr  the  limb,  so 
that  we  can  imagine  the  visual  curve  coming  outside  and  following 
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the  photographic  curve  closely.  The  total  visaal  brightaess  was 
something  like  the  Moon,  and  in  roakiog  this  curve  I  have  assumed 
ihnt  the  Moon  is  equal  to  one-fiftieth  of  a  candle  at  one  foot.  I 
am  sorry  that  the  Moon  has  not  been  photographically  measured  in 
the  same  way  through  the  same  apparatus,  because  we  have  to  take 
that  on  trust.  As  it  is,  the  corona  seems  to  be  about  half  as 
bright  as  the  Moon  near  the  limb. 

With  regard  to  the  form  of  the  curve,  it  follows  very  nearly  the 
law  of  the  inverse  square  of  the  distance  from  the  limb  which  was 
proposed  by  some  of  the  American  observers  in  1878,  and  which 
observers  have  since  rather  discredited.  I  found  that  by  putting 
the  Eero  of  distance  just  within  the  8un*s  limb,  the  law  ot'  inverse 
square  of  distance  from  that  point  will  be  very  near  the  truth. 

Now,  to  come  to  a  different  subject,  I  ventured  to  trouble  the 
Society  some  time  back  with  an  attempt  to  explain  mathematically 
the  existence  of  stationary  meteoric  radiant8,for  which  Mr.  Denning 
had  80  consistently  fought.  The  method  was  to  take  account  of 
the  Earth's  action  on  the  meteors  which  passed  very  close  to  it, 
not  so  close  as  to  be  stopped  by  the  Earth,  and  seen  by  us,  but 
passing  to  the  right  and  left  of  it.  If  we  have  a  stationary  Earth 
with  meteors  passing  on  opposite  sides  of  it,  then  the  eifect  of  the 
Earth's  attraction  upon  them  is  to  do  three  things.  It  first  of  all 
bends  the  paths  of  the  meteors  towards  one  another,  and  so  we  get 
a  deflection,  but,  secondly,  it  leaves  the  velocity  unchanged  after 
deflection.  Thirdly,  it  has  an  important  effect  in  quickening  the 
passage  past  the  Earth,  because  the  velocity  is  greater  at  every  point 
where  the  Earth  is  acting,  and  so  the  meteors  are  pulled  past  the 
Earth  quicker.  Now  the  change  of  direction,  which  is  in  some 
respects  awkward,  may  be  rendered  negligible  if  the  thousands  of 
meteors  which  pass  on  opposite  sides  meet  together  and  destroy  the 
velocity  of  approach.  In  the  earlier  paper  I  laid  most  stress  upon 
the  alternation  of  the  meteors  passing  on  both  sides.  I  now  think 
that  the  explanation  1  gave  will  not  be  of  much  account  unless 
there  is  some  mutual  interaction  of  the  meteors.  If  there  is  no 
interaction,  and  the  meteors  are  to  be  regarded  as  a  cloud  of  im- 
material points,  then  I  must  confess  that  the  general  theory  is 
not  in  a  very  strong  position ;  but  if  we  may  suppose  there  is  any 
sort  of  cohesion  in  the  meteor  swarm,  then  this  convergence  of  the 
meteors  may  result  in  some  sort  of  neutralizing  of  the  components 
of  velocity  perpendicular  to  the  line  of  relative  motion,  which  thus 
remains  unchanged  in  direction ;  but  there  is  always  this  important 
sudden  displacement  in  the  direction  of  the  meteors'  passage 
rektive  to  the  Earth.  Now,  if  we  can  grant  that  displacement 
without  any  change  of  relative  velocity  or  change  of  direction,  then 
we  get  the  explanation  of  stationary  radiants.  The  consequence 
uill  be  for  us  to  meet  them  next  year  earlier  than  before.  My  idea 
would  be  that  we  get  gradually  a  scattering  of  the  meteor-orbits 
around  the  orbit  of  the  Earth,  the  relative  velocity,  and  therefore 
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the  radiant,  being  preserved  intact.  The  former  paper  has  been 
criticised  by  M.  T.  Bredikhine  in  Eussia,  and  the  present  ia  a  repljr 
to  his  criticism.  I  think  he  has  mistaken  the  idea  of  the  paper. 
He  has  taken  the  velocity  of  the  jneteore  in  $pac€  and  carried  it 
bodily  round  the  Earth's  orbit,  and  finds  it  does  not  lead  to  a 
stationary  radiant  at  all,  which  is  quite  true.  But  that  is  not  my 
supposition  in  any  way.  The  paper  is  firstly  a  reply  to  Mr.  Bre- 
dikhine's  criticism  on  those  lines.  But  I  have,  secondly,  a  reply 
to  a  much  more  pertinent  criticism  by  Prof.  Newcomb,  who  did 
me  the  honour  to  talk  over  the  theory  at  Oxford,  and  he  said: — 
*'  Supposing  there  was  an  action  of  this  kind,  it  would  require  a  very 
long  time  to  develop ;  a  great  many  encounters  of  the  meteors 
with  the  Earth  to  produce  any  sensible  result.  Now  before  that 
could  happen  the  general  perturbation  of  the  other  planets  would 
carry  the  swarm  away  from  the  Earth *s  orbit,  and  the  particular 
action  of  the  Earth  would  not  have  time  to  aquire  any  considerable 
dimensions."  In  the  paper  I  give  reasons  why  I  think  the  meteors 
should  continue  to  pass  near  the  Earth.  I  think  the  passage  on 
the  opposite  sides  of  the  Earth  may  have  a  sort  of  condensing  effect 
on  the  swarm  towards  the  Earth's  orbit. 

Supposing  that  we  had  a  nebula  with  a  bright  nucleus,  the 
natural  tendency  would  be  to  conceive  the  nebula  as  condensing 
towards  the  nucleus.  The  condensation  might  be  slow,  but  it 
would  exist.  It  would  depend  upon  the  inelasticity  oE  the  par- 
ticles. We  should  get  no  permanent  condensation  if  the  particles 
never  encountered  one  another.  If  we  assume  that  these  particles 
meet  or  affect  one  another  in  any  way,  then  it  seems  to  me  we 
should  get  condensation  towards  the  nucleus.  That  is  not  a  very 
unnatural  supposition,  and  if  we  are  allowed  once  to  make  it  I 
think  we  can  get  the  whole  of  our  facts.  The  same  thing  would 
happen  if  the  nucleus  were  not  there  always,  but  were  th^*e 
intermittently,  being  annihilated  in  the  meantime ;  or  without 
supposing  annihilation  we  could  suppose  that  the  nucleus  inter- 
mittently passes  through  the  swarm  along  a  certain  definite  line. 
In  this  case  the  condensation  would  be,  not  towards  any  one  point 
of  this  line,  but  towards  the  line  generally,  and  of  course  would  be 
still  slower. 

To  go  a  step  further,  the  same  thing  would  happen,  only  more 
slowly  still,  if  the  line  were  not  a  single  line,  but  a  series  of  lines 
forming  a  surface  in  the  nebula.  The  nebula  would  then  condense 
towards  the  surface  formed  by  those  lines.  That  seems  to  be  a 
fair  representation  of  the  Earth  passing  through  the  meteor-swarm. 
It  seems  to  me  a  not  unfair  supposition  that  we  should  get  a 
condensing  of  the  swarm  to  the  surface  in  which  the  Earth's  orbit 
intersects  it,  and  the  result  would  be  that  the  swarm,  instead  of 
being  diffused,  would  become  a  sort  of  sheet  passing  through  the 
Earth's  orbit.  I  am  afraid  the  idea  is  litth'  more  than  a  speculation ; 
and  it  was  undertaken  in  tlie  first  instance  with  the  definite  object 
of  seeing  whether  the  fact  for  which  Mr.  Denning  contended  so 
stoutly  could  not  be  explained  on  theoretical  grounds.     My  chief 
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object  was  that  Mr.  Denniag's  careful  observations  should  not  be 
dismissed  by  what  I  am  afraid  is  almost  contempt  by  theoretical 
astronomers. 

But  it  is  not  the  first  occasion  on  which  theoretical  astronomers 
have  shown  this  impatience  of  observed  facts,  for  which  they 
ultimately  found  a  sound  explanation.  When  Mr.  Chandler 
announced  from  a  study  of  observations  that  there  was  a  variation 
of  latitude  in  a  period  of  14  months,  the  idea  was  scouted  as 
impossible.  Euler  had  shown  that  the  period,  if  any,  was  10 
months,  and  it  was  some  time  before  theoretical  astronomers  could 
be  induced  to  consider  a  14  months',  when  they  had  been  accustomed 
to  a  10  months'  period;  when,  however,  they  did  consider  it  they 
found  they  had  made  the  assumption  of  the  Earth  being  a  rigid 
body.  They  were  so  accustomed  to  it  that  they  forgot  to  make 
allowance  for  this  not  being  quite  true.  Now  I  well  know  that  it 
is  a  very  difficult  thing  to  suggest  anything  new  in  planetary  theory 
which  has  been  worked  at  so  loug ;  I  do  so  with  the  greatest  hesi- 
tation ;  but  my  chief  reason  for  doing  so  is  that  if  Mr.  Denning's 
observations  are  well  founded  there  must  be  some  explanation  of 
the  existence  of  stationary  radiants,  and  it  is  quite  likely  that  a 
simple  cause  like  the  action  of  the  Earth  may  be  the  explanation. 
Just  as  in  the  previous  case,  the  action  of  the  Earth  on  particles 
or  rigid  bodies  has  been  duly  considered  ;  but  a  swarm  is  not  a  rigid 
body,  and  the  interaction  of  its  parts  may  cause  it  to  behave  very 
differently  from  a  rigid  body.  I  have  shown  qualitatively  how  the 
action  of  the  Earth  on  such  a  swarm  may  explain  stationary 
radiants ;  but  the  quantitative  estimation  of  such  action  may  not  be 
sufficient,  that  remains  to  be  seen. 

The  President.  It  seems  to  me  that  the  theory  now  advanced  in 
regard  to  its  operation,  which  would  bring  about  an  increased 
number  of  the  swarm  of  meteors,  would  take  a  very  long  time,  but 
the  act  of  producing  a  stationary  radiant,  as  Mr.  Denning  has  sug- 
gested, has  not  taken  a  long  time. 

Prof.  Turner.  I  confess  my  idea  is  that  it  must  have  taken  a 
long  time.  I  do  not  propose  to  explain  any  recent  formation  of 
stationary  radiants.  I  only  learned  from  Mr.  Whittaker  that 
Mr.  Denning  claims  a  stationary  radiant  in  the  place  of  the 
Leonids,  which  came  into  the  system  only  2000  years  ago.  I  did 
not  contemplate  anything  that  had  been  in  the  neighbourhood  of 
the  Earth  less  than  (say)  some  millions  of  years ;  but  I  do  not  see 
why  these  stationary  radiants  should  not  be  the  result  of  the 
Earth's  action  for  millions  of  years. 

Col,  Burton-Brown.  I  should  like  to  ask  Prof.  Turner  a  question 
as  to  the  diagram  showing  the  curve  of  brightness  of  the  corona. 
Am  I  correct  in  believing  that  it  means  that  at  about  one-tenth  of 
a  diameter  from  the  Moon's  limb  the  intensity  of  light  would  bt) 
about  half  that  of  the  Moon,  and  that  at  a  distance  of  one  solar 
diameter  the  light  is  about  one-tenth  of  the  intensity  of  the 
Moon? 
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Prof.  Turner  replied  in  the  afllrmatiTe  by  reference  to  the 
diagram. 

Col,  Burton-Brown,  The  other  question  I  should  like  to  ask  is 
if  the  photographic  intensity  is  not  practically  greater  than  the 
visual  intensity  ?  that  is,  do  not  the  obseryers  who  photograph  the 
corona  get  a  greater  impression  on  their  plates  than  observers  who 
really  see  the  corona  ?  I  do  not  follow  m)m  the  visual  line  which 
is  struck  there  (on  the  diagram)  whether  Prof.  Turner  means  that 
to  be  the  case  or  not. 

Prof.  Turner.    I  think  the  evidence  is  against  that. 

The  President.  We  have  two  subjects  before  us,  and  we  shall  be 
confused  if  we  do  not  keep  discussion  of  them  separate.  I  invite 
remarks  on  the  latter  paper — stationary  points. 

Mr.  Whiltaker.  Prof.  Turner  has  already  referred  to  one  or  two 
of  the  difficulties  which  I  raised  on  reading  his  paper,  and  another 
has  occurred  to  me  since  I  came  into  the  room.  I  should  like  to 
say  something  about  the  difficulty  which  seems  to  me  to  arise  in 
connection  with  this  explanation  of  Mr.  Denniug'ii  observations. 
Prof.  Turner  has  proved  beyond  all  doubt  that  if  a  meteor  ^ses 
sufficiently  close  to  the  Earth  the  time  at  which  it  meets  the  Earth 
in  subsequent  encounters  will  be  put  forward.  If,  for  instance, 
an  Orionid  would  normally  come  on  October  20th,  it  ^ill  come,  as 
a  result  of  this  explanation,  on  October  19th  in  the  next  year,  and 
on  another  return  its  orbit  would  be  so  changed  that  it  would  come 
on  October  i8th.  This  would  account  for  a  certain  scattering  of 
the  meteors  along  the  Earth's  orbit,  so  it  will  account  for  the  fact 
that  meteoric  displays  extend  over  several  months.  But  there  is 
this  difficulty  in  Prof.  Turner's  theory — it  will  only  explain  putting 
forward  the  time  of  the  encounter,  but  not  the  putting  backward. 
It  will  explain  why  the  Orionid  should  come  early  in  October,  but 
not  why  it  should  come  in  November.  We  should  have  the  display 
occurring  earlier  each  year,  and  gradually  increasing  in  brilliance 
until  we  come  to  the  big  display,  and  then  suddenly  dying  out ; 
but  that  does  not  accord  with  Mr.  Denning's  observations. 
Mr.  Denning  tells  us,  in  the  case  of  the  Orionid  swarm,  the 
meteors  begin  to  show  in  July  or  August,  and  go  on  until  the 
following  spring,  having  the  maximum  shower  in  October ;  and 
that  seems  to  be  the  difficulty  in  the  way  of  the  acceptance  of 
Prof.  Turner's  explanation.  Another  thing  referred  to  by  the 
President  was  that  it  would  require  millions  of  years  to  produce 
an  effect  on  Prof.  Turner's  theory.  Then  Prof.  Turner  shows  how 
the  points  can  be  displaced  gradually  along  the  orbit,  but  there  is 
one  point  at  which  that  process  must  stop,  and  that  is  the  point 
where  the  meteor  must,  if  it  continued  its  path,  strike  the  Sun. 
There  is  yet  another  critical  point,  namely,  where  the  direction 
of  the  meteor  is  tangential  to  the  orbit.  Those  are  the  chief 
difficulties  which  at  present  stand  in  the  way  of  the  acceptance  of 
the  theory. 
Prof.  Turner.      The   case  when  the  meteors  struck  the  Sun 
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would  be  comparatirely  rare,  as  the  planes  of  the  two  orbits  would 
have  to  coincide.  As  regards  passing  the  apex  of  the  orbit,  1 
remember  Prof.  Alexander  Herschel  had  also  some  difficulty ;  this, 
again,  only  happens  when  the  plane  of  the  meteoric  orbit  coincides 
with  that  of  tne  Earth's  orbit  As  regards  the  Orionids,  it  seems 
to  me  possible  that  the  radiant  is  really  extended  all  round  the 
Earth's  orbit,  but  is  apparently  inactive  for  part  of  the  year 
merely  because  the  radiant  is  not  visible,  being  too  near  the  Sun. 

21ie  President  As  Prof.  Turner  has  said,  this  is  a  purely  specu- 
lative paper,  but  it  is  extremely  interesting,  and  such  papers  lead 
to  discussions  of  the  kind  which  we  most  value  at  our  Meetings. 
As  you  all  know,  there  is  to  be  an  eclipse  of  the  Sun  next  month, 
and  on  that  occasion  the  Astronomer  Eoyal  and  Mr.  Dyson  are 
going  to  Portugal  to  observe  it ;  and  as  we  shall  not  have  the 
pleasure  of  having  Mr.  Dyson  with  us  at  the  next  Meeting,  I  will 
ask  him  to  give  us  some  information  as  to  the  observations  it  is 
proposed  to  make. 

ifr.  Dyson.  The  Astronomer  Boyal  is  going  to  take  photographs 
of  the  corona  on  a  large  scale,  and  he  is  also  taking  Mr.  Davidson, 
of  the  Boyal  Observatory,  to  take  photographs  on  a  small  scale,  to 
obtain  extensions  of  the  corona.  The  work  I  am  going  to  attempt 
is  the  photographing  of  the  spectrum  of  the  flash  and  of  the  corona, 
and  is  similar  to  that  done  by  Capt.  Hills  in  India,  and  the  same 
spectroscopes  will  be  usedJ 

The  President.  1  am  sure  we  shall  all  wish  Mr.  Dyson  every 
success  in  the  observations  he  is  going  to  undertake.  The  time  of 
totality  is  extremely  short,  but  no  doubt  they  wiU  economize  it  and 
make  the  best  of  it.     We  wish  them  all  good  fortune. 

Mr.  Lewis  then  read  a  paper  on  the  orbit  of  the  double-star 
/3  883.  This  system  was  thought  by  Dr.  See  to  have  a  period  of 
5J  years.  Becent  observations,  unfortunately,  did  not  support 
this  period,  but  showed  the  period  to  more  nearly  approach  that  of 
Prof.  Glasenapp,  viz.,  16  years.  The  diffici^lty  arises  from  thefact 
that  the  components  are  of  the  same  magnitude  and  very  close,  so 
that  the  observations  may  be  turned  through  1 80°.  Indeed  by  a 
careful  arrangement  of  the  angles  up  to  1892,  a  small  period  can 
be  obtained.  (Diagrams  were  then  thrown  on  the  screen  showing 
errors  by  equal  area»,  Ac.) 

Mr,  Lewis  then  said  the  paper  on  observations  of  double  stars  in 
1899  made  at  the  Greenvdch  Observatory  was  hardly  one  for 
reading.  They  were  made  with  the  28-iuch  equatorial.  Alto- 
gether 563  pairs  were  observed  during  the  year  1899,  ^^  which 
130  were  less  than  half  a  second  of  arc  apart,  124  between  half  a 
second  and  a  second,  126  between  one  second  and  two  seconds, 
80  between  two  seconds  and  three  seconds,  and  103  over  three 
seconds ;  that  last  number  looked  rather  large,  but  it  was  made  up 
of  stars  like  Aldebaran,  /3  Cygni,  and  distant  companions  to  the 
close  pairs. 

Mr.  A.  R.  Binksgskxe  an  account  of  his  paper  on  "  Observations 
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of  the  Leonids  made  at  the  Cambridge  Observatopy  on  1899 
November  13,  14,  15."  Preparations  were  made  at  Cambridge 
for  observation  of  the  meteors  bj  several  members  of  the  Uni- 
versitj,  and  Mr.  Hinks  explained  the  method  adopted  for  roakiDg 
charts  of  the  stars,  and  showed  the  relative  advantages  for  this 
purpose  of  different  methods  of  projection. 

The  President  regretted  that  the  lateness  of  the  hour  did  not 
allow  remarks  on  this  interesting  paper. 

The  following  papers  were  announced  and  partly  read : — 

If.  J7.  Turner,  ^^ On  the  Stationary  Eadiants.of  Meteors: 
Eeply  to  the  Criticisms  of  M.  Th.  Bredikhine. 

O,  W.  Hough.  *'  Observations  of  Spots  and  Markings  on  the 
Planet  Japiter  made  at  the  Dearborn  Observatory." 

T.  Lewis.     "  On  the  Orbit  of  /3  883.'* 

A.  Fowler.  "  The  Effects  of  Stellar  Sotation  and  Bevolution 
upon  Spectrum-Lines.'* 

A.  Stanley  Williams.  "  The  Equatorial  Current  of  Jupiter  in 
1898." 

A.  R.  Hinks.  "Observations  of  the  Leonids  made  at  the 
Cambridge  Observatory  on  1899  November  13,  14,  15." 

Royal  Observatory^  Greenwich.  *'  Results  of  Micrometer  Measures 
of  Double  Stars  made  in  the  Year  1899  with  the  28-inch  Be- 
fractor." 

Royal  Observatory,  Greenuneh.  "  Measures  of  Double  Stars 
from  Photographs  taken  at  the  Royal  Observatory,  Greenwich." 

W.  E.  Plummer.  **  Cometary  Observations  at  the  Liverpool 
Observatory." 

H.  C.  Plummer.  "An  Application  of  Projective  Geometry  to 
Binary-Star  Orbits." 

The  following  gentleman  was  elected  a  Fellow  of  the  Society  : — 
Thomas  C.  Bush,  Somerville,  Wells  Eoad,  Bath. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

L.  N.  G.  FUon,  M.A.,  Fellow  of  and  Lecturer  on  Astronomy  at 
University  College,  London,  Godwin  House,  St.  Augustine*s 
Avenue,  South  Croydon  (proposed  by  H.  F.  Newall). 

Forest  Ray  Moulton,  Ph.D.,  Instructor  in  Astronomy  at  the 
University  of  Chicago,  U.S.A.  (proposed  by  G.  B.  Hale). 

W.  H.  Pearsall,  Higher  Grade  School,  Dalton-in-Furness  (pro- 
posed by  H.  A.  Wassell). 
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THE  BRITISH  ASTEONOMICAL  ASSOCIATION. 

Fhs  fifth  ordinary  Meeting  o£  the  tenth  Session  of  the  Asso- 
ciation was  held  at  Sion  College  on  Wednesday,  March  28,  the 
President,  Mr,  W.  H.  Maw,  in  the  Chair. 

Six  new  members  were  elected,  and  the  names  of  seven  Candi- 
dates were  passed  for  suspension. 

The  President  announced  with  regret  the  resignation  of  one  of 
their  Secretaries,  Mr.  Schooling,  owing  to  pressure  of  business 
engagements.  The  Meeting  passed  a  hearty  vote  of  thanks  to 
Mr.  Schooling  for  his  services  to  the  Association.  The  President 
then  announced  that  the  Council  had  elected  Mn  Crommelin  in 
Mr.  Schooling's  place, 

Mr,  Maunder  announced  the  failure  of  the  Eclipse  Committee's 
negotiations  for  chartering  the  '  Tagus,'  owing  to  that  vessel  and 
her  sister-ship,  the  *  Nile,'  both  having  been  requisitioned  by  the 
(Government  as  troopships.  They  had  also  failed  to  secure  a 
smaller  ateamer,  the  'St.  Bognvald,'  from  lack  of  sufficient 
support.  He  thought,  however,  that  that  should  not  deter 
Members  who  had  made  up  their  minds  to  observe  the  eclipse 
from  doiug  so.  There  were  several  routes  open,  although  they 
could  no  longer  go  as  one  large  party.  The  Iloyal  Mail  Co.  had 
written  to  say  that  if  a  party  for  Oporto  were  made  up  for  their 
boat  leaving  Southampton  on  May  11,  they  would  call  at  that  port. 
A  return  steamer  would  leave  Lisbon  on  May  30.  Ovar  was  only 
!*•  40"  by  rail  from  Oporto  by  the  8.15  train,  and  there  were  several 
trains  back  in  the  afternoon.  Oporto  might  be  made  the  head- 
quarters, or  it  might  be  possible  to  hire  a  house  at  Ovar.  Messrs. 
T.  Cook  &  Sons  were  arranging  a  tour  to  Naval  moral,  near 
Talavera.  Another  possible  route  was  to  Gibraliar  by  P.  &  O. 
steamer,  and  then  by  rail  to  Alcazar  de  San  Juan,  about  T5  miles 
from  the  central  line.  There  was  also  a  line  of  steamers  direct  to 
Alicante.  There  was  an  overland  tour  arranged  by  Messra.  Cook 
&  Sons  to  Algiers,  and  there  were  two  lines  of  steamers  running 
from  Liverpool  to  Algiers.  Mr.  Maunder  trusted  that  any  Members 
who  intended  to  go  out  would  communicate  with  him  in  order  thnt 
they  might  organize  their  observations  as  thoroughly  as  possible. 

Mr.  Crommelin  gave  particulars  of  an  expedition  that  was  being 
arranged  by  the  French  Astronomical  Society.  The  price  of  the 
trip  to  Alicante  from  Marseilles  and  back  was  a  little  over  ^18. 
Of  course  Members  would  have  to  get  to  Marseilles,  but  it  was 
hoped  that  return  tickets  at  single  fares  would  be  procurable. 
The  expedition  left  Marseilles  on  May  22,  returning  May  31. 

ITie  President  said  it  was  a  source  of  great  regret  that  the  Asso- 
ciation's own  expedition  had  had  to  be  abandoned,  but  they  were 
all  greatly  indebted  to  Mr.  Maunder  for  the  immense  amount  of 
work  he  had  undertaken  in  endeavouring  to  carry  it  through. 
Mr.  Chambers  had  some  suggestions  to  make  as  to  how  the  time 
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might  best  be  employed  between  April  ii  and  the  date  of  the 
eclipse,  if  any  of  them  thought  of  adopting  the  Oporto  route. 

Mr.  Chambers  said  that  after  consulting  friends  connected  with 
Portugal,  he  had  come  to  the  conclusion  that  Lisbon  was  not  a 
place  worth  going  to,  bat  that  at  Oporto  there  was  a  rery  good 
opportunity  of  most  pleasantly  and  profitably  employing  the  time 
between,  say,  the  i5tb  and  28th  May.  Oporto  itself  was  an  ex- 
ceedingly interesting  city,  and  some  30  or  40  miles  south  there 
were  two  of  the  mont  beautiful  specimens  of  Gothic  architecture 
in  Europe  —  Batalha  and  Alcobaga.  Another  point  was  that, 
although  Ovar  was  very  close  to  the  Atlantic,  fogs  were  not  to  be 
feared  in  the  month  of  May.  The  fare  from  Southampton  to 
Oporto  and  back  by  Eoyal  Mail  Co.'s  boats  was  only  £10  17*.  6d.y 
and  the  whole  trip  need  not  cost  more  than  £20. 

The  Rev,  S.  J,  Johnson  contributed  a  paper  on  "  Suggestions  for 
the  Observation  of  the  Partial  Phase  of  the  Coming  Eclipse."  He 
advised  observing : — (i)  The  times  of  first  and  last  contacts ; 
(2)  Any  irregularities  in  the  dark  limb  of  the  Moon;  (3)  Espe- 
cially if  any  of  the  black  disk  of  the  Moon  could  be  seen  outside 
the  Sun ;  (4)  The  globular  form  of  the  Moon  when  superposed  on 
the  Sun ;  and  (5)  The  earliest  visibility  of  Venus  with  the  naked 
eye. 

Mr.  Maunder  said  there  was  one  observation  which  he  trusted 
would  be  attempted  in  England  during  the  partial  eclipse  here, 
namely,  photographing  the  corona  at  the  time  of  greatest  ob- 
scuration. He  thought  it  would  be  advisable  to  cover  the  entire 
disk  of  the  Sun  with  a  diaphragm  placed  as  near  the  primary  focus 
as  possible.  For  this  it  would  be  desirable  to  have  a  photographic 
camera  of  considerable  focal  length,  and  to  do  it  effectively  there 
should  be  a  guiding  telescope  rigidly  attached  to  it. 

Col.  Burton-Brown  alluded  to  probable  difficulties  with  the 
customs  authorities  in  Spain  and  Portugal,  and  hoped  that  the 
oflBcials  of  the  British  Astronomical  Association  would  communi- 
cate with  the  British  Consuls  at  the  different  stations  with  the 
view  of  getting  their  instruments  passed  through  without 
diflRculty. 

Mr.  Crommelin  read  some  notes  upon  *'  The  2iodiacal  Light  and 
Gegenschein,"  from  a  paper  by  Mr.  F.  J.  Bayldon  (communicated 
to  the  New  South  Wales  Branch  of  the  Association).  Mr.  Bayldon 
said  that  in  the  clear  air  at  sea  the  Light  was  seen  to  much  greater 
advantage  than  from  most  places  ashore.  I'he  cones  of  the 
Zodiacal  Light  were  generally  composed  of  milky  white  light, 
contrasting  remarkably  with  the  steely  white  of  the  Galaxy  or  the 
hard  first  signs  of  moonshine.  The  brightest  portions  of  the 
Zodiacal  Light  frequently  surpassed  those  of  the  Galaxy,  and  wore 
seen  before  it  in  the  evening  and  after  it  in  the  morning.  A 
number  of  observations  had  also  been  obtained  of  zodiacal  cones, 
evidently  due  to  the  Moon. 

A  report  from  Capt.  Molesworth,  Director  of  the  Zodiacal  Light 
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Section,  was  read,  in  which  be  appealecT  for  recruits  for  the  section, 
and  suggested  obserration  both  at  sea  and  on  shore  during  the 
coming  eclipse  expeditions. 

Mr,  Maunder  was  very  glad  to  find  the  Zodiacal  Light  Section 
was  setting  to  work.  He  was  much  interested  in  Mr.  Bajidon's 
observations  ;  he  quite  confirmed  his  description  of  the  soft 
creamy  tint  of  the  Zodiacal  Light  as  contrasted  with  the  steely 
light  of  the  Gblaxy.  Mr.  Bayldon  was  not,  of  course,  the  first 
observer  who  had  described  a  lunar  Zodiacal  Light,  but  the 
observations,  so  far,  had  been  so  few  as  to  be  open  to  question, 
and  the  subject  was  worth  further  investigation. 

Mr.  Ooodctcre  read  a  paper  on  ^'  The  Duplication  of  the  Canals 
of  Mars,"  in  which  he  supported  Prof.  Pickeriug^s  view  that  the 
capacity  for  seeing  duplications  distinctly  was  a  personal  one, 
which  some  observers  possessed  and  others  did  not,  instancing,  as 
an  illustration,  the  fact  that  Mr.  Stanley  Williams  charted  84 
narrow  light  streaks  on  the  floor  of  the  lunar  crater  Ptolemaus, 
whereas  his  own  experience,  and  that  of  others  of  the  members  of 
the  Lunar  Section,  pointed  to  the  existence  of  only  two  well- 
defined  streaks  on  the  floor  of  that  formation. 

Mr.  Maunder  said  he  made  a  few  experiments  some  years  ago 
on  the  limit  of  sight,  without  optical  aid,  for  small  objects,  and 
found  that  whereas  the  smallest  dot  that  one  could  clearly  see 
with  the  eye  must  subtend  an  angle  of  about  40  sees.,  he  was 
perfectly  conscious  of  a  line  when  it  only  had  a  breadth  of  about 
8  sees.  At  the  same  time  it  could  not  be  called  distinct  vision — he 
was  conscious  of  the  line,  but  it  was  not  sharply  defined  on  the  eye. 

Mr,  Chambers  read  some  extracts  from  a  Report  of  the  Coloured 
Star  Section,  under  the  title  of  *^  A  Catalogue  of  Eed  Stars  for 
1900";  and  Mr.  Maunder  read  portions  of  a  report  of  the 
Meteoric  Section  by  Mr.  W,  F.  Denning. 

A  paper  by  Mr.  Oavin  J.  Bums^  on  **  The  Proper  Motion  of 
Stars  '  (in  which  the  writer  said  that,  so  far  as  the  evidence  derived 
from  known  proper  motions  was  of  value,  it  was  entirely  in 
accord  with  the  hypothesis  of  a  limited  stellar  universe),  concluded 
the  proceedings. 


ROYAL  METEOROLOGICAL  SOCIETY. 

Oir  Tuesday,  the  3rd  instant,  the  Royal  Meteorological  Society 
celebrated  its  Jubilee,  having  been  founded  on  April  3,  1850.  A 
Commemoration  Meeting  was  held  in  the  afternoon  at  the  Insti- 
tution of  Civil  Engineers,  Great  G^rge  Street,  Westminster, 
Dr.  C.  Theodore  Williams  in  the  Chair.  There  was  a  large 
attendance,  including  delegates  from  a  number  of  other  scientific 
societies.  In  view  of  the  Jubilee,  the  late  Mr.  G.  J.  Symons, 
F.R.S.,  was  elected  President  at  the  Annual  Meeting  on  January 
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17  th,  but  owing  to  his  being  seized  with  paralysis  he  was  obliged 
to  resign  the  office.  Mr.  Symons  had,  however,  prepared  an 
Address  giving  a  brief  history  of  the  Society,  which  Dr.  Williams 
read,  and  then  added  some  remarks  of  his  own  in  appreciation  of 
Mr.  Symons  and  also  on  the  work  of  the  Society.  Mr.  Syoions, 
after  referring  to  early  authors  and  observers,  stated  that  the  first 
English  Meteorological  Society  was  founded  in  1823,  but  it  soon 
languished  and  died.  A  second  Society  was  formed  in  1836,  which 
likewise  remained  in  existence  only  for  a  few  years.  The  present 
Society  was  founded  on  April  3,  1850,  by  Mr.  James  Glaisher, 
y.R.S.,  with  the  co-operation  of  Dr.  J.  Lee,  r.E.S.,  and  others. 
This  was  called  the  "  British  Meteorological  Society,"  but  in  1866, 
when  a  Eoyal  Charter  was  obtained,  the  name  was  changed  to 
**  The  Meteorological  Society."  In  1882  Her  Majesty  the  Queen 
accorded  the  Society  permission  to  adopt  the  prefix  **  Royal.**  Both 
Mr.  Symons  and  Dr.  Williams  referred  in  some  detail  to  the  work 
done  by  the  Society,  and  the  investigations  which  had  been  carried 
out  under  its  auspices.  The  Society  had  no  habitation  of  its  own 
until  1872,  when  a  room  was  engaged  at  30  Great  Greorge  Street ; 
but  owing  to  the  increase  of  work  and  the  growth  of  the  library, 
additional  accommodation  had  to  be  obtained  on  several  occasions, 
the  Society  now  having  a  convenient  suite  of  rooms  at  70  Victoria 
Street,  "Westminster.  Dr.  Williams,  in  condading^  his  address, 
stated  that  Mr.  Symons  had  bequeathed  to  the  Society  £200,  as 
well  as  the  bulk  of  his  large  and  valuable  library. 

Brief  congratulatory  addresses  were  delivered  by  Prof.  J.  J. 
Thomson,  F.R.S.,  on  behalf  of  the  Royal  Society  ;  by  Mr.  E.  B. 
Knobel,  President,  on  behalf  of  the  Ro^al  Astronomical  Society  ; 
by  Mr.  J.  J.  H.  Teall,  F.R.S.,  President,  on  behalf  of  the  Geo- 
logical Society ;  by  Mr.  R.  C.  Mossman,  F.R.S.E.,  on  behalf  of 
the  Scottish  Meteorological  Society  ;  and  by  Mr.  A.  Wynter  Blyth, 
M.R.C.S.,  on  behalf  of  the  Sanitary  Institute.  Prof.  Dr.  G.  Hell- 
mann  pi'esented  an  address  from  'the  German  Meteorological 
Society,  and  also  spoke  in  appreciation  of  the  valuable  work  done 
by  the  Royal  Meteorological  Society. 
*  In  the  evening  a  Conversazione  was  held  at  the  Royal  Institute 
of  Painters  in  Water  Colours,  in  Piccadilly,  the  guests  being  re- 
ceived by  the  President  and  Mrs.  Theodore  Williams.  Au  ex- 
hibition of  meteorological  instruments,  &c.,  was  arranged  in  the 
banqueting-room,  and  Lantern  Demonstrations  were  given  (1) 
by  Mr.  T.  C.  Porter,  of  Eton,  "  showing  the  growth  of  eclipse  of 
the  shadow  of  the  Peak  of  TenerifFe  by  the  shadow  of  the  Earth  " ; 
(2)  by  Col.  H.  M.  Saunders,  on  "  Clouds  " ;  and  (3)  by  Mr.  W. 
Marriott,  on  Meteorological  Phenomena  and  Portraits  of  Presi- 
dents of  the  Royal  Meteorological  Society.  The  Royal  Artillerv 
String  Band  played  during  the  evening,  and  short  concerts  by  the 
**  Sehartau  "  Part-Singers  were  given  at  intervals. 

On  Wednesday  a  large  party  of  the  Fellows  were  shown  over 
the  Royal  Observatory,  Greenwich,  by  the  Astronomer  Roral, 
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after  which  thej  paid  a  visit  to  to  the  Paiated  Hall  and  Naval 
Museum. 

In  the  evening  a  Dinner  was  held  at  the  Westminster  Palace 
Hotel,  which  was  numerously  attended,  the  President  heing  in  the 
Chair.  The  toast  of  the  '^Boyal  Meteorological  Society''  was 
proposed  by  Mr.  W.  N.  Shaw,  r.E.S.  Gen.  Sir  H.  W.  Norman 
responded  for  the  Army»  Prof.  Silvanus  P.  Thompson,  F.B.8.,  for 
the  '•Delegates,"  and  Dr.  Pavy  for  the  "  Visitors.*' 


Equatorial  Spots  on  Jupiter. 

81NCB  December  10  last  I  have  obtained  a  number  of  observations  of 
Jupiter  in  the  morning  hours.  The  instrument  employed  was  a 
lo-inch  reflector,  power  312.  The  weather  has,  however,  been 
unfavourable  generally  for  telescopic  work,  and  definition  has  been 
rarely  very  good. 

A  considerable  number  of  markings  which  were  seen  in  1898 
and  1899  have  been  identified  and  are  still  visible.  These  include 
a  series  of  light  and  dark  spots  near  the  equator,  and  many  similar 
objects  ranging  along  the  N.  side  of  the  great  N.  equatorial  belt. 
The  various  markings  on  Jupiter  apparently  remain  in  existence 
for  much  longer  periods  than  is  commonly  supposed,  and  if  closely 
followed  their  identification  from  one  opposition  to  another  can  be 
effected  without  difficulty.  Many  of  the  features,  and  especially 
those  near  to  the  equator,  imdergo  marked  changes  in  appearance 
and  sometimes  also  in  motion,  so  that  it  becomes  necessary  to 
be  very  careful  if  the  process  of  identification  is  to  be  perfectly 
satisfactory. 

The  equatorial  spots  are  extremely  numerous.  They  are  dis- 
tributed along  the  interior  sides  of  the  two  large  equatorial  belts, 
and  large  irregular  markings  are  sometimes  noticed  on  the 
equator.  The  spots  on  the  N.  margin  on  the  S.  equatorial  belt 
have  been  pretty  generally  observed  during  the  last  20  years,  and 
one  of  the  most  curious  features  in  connection  with  them  (and, 
indeed,  with  several  other  spot-zones  of  the  planet)  is  the  dif- 
ferences which  they  individually  exhibit.  In  189S  I  found  that 
the  spots  varied  one  with  another  in  their  rotation-periods  to  the 
extent  of  about  16  seconds.  Similar  differences  are  observable  in 
the  objects  now  visible,  and  I  have  selected  two  pairs  as  repre- 
sentatives of  a  numerous  class.  During  the  past  two  years  the 
first  pair  of  markings,  (?)  and  (3),  have  shown  a  mean  rotation  of 
9**  50"  27%  while  the  other  pair,  (a)  and  (T),  have  given  a  period 
of  9**  50"  20%  or  7*  less.  As  it  is  desirable  to  identify  the  various 
markings  from  year  to  year,  I  give  the  observations  made  here  in 
detail,  and  have  added  an  ephemeris  which  may  serve  as  a  guide 
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to  the  places  of  the  same  objects  in  the  few  ensuing  years.  It  is 
of  course  impossible  to  be  absolutely  certain  as  to  the  identtficadon 
of  markings  of  this  chamct«r,  as  there  ooears  an  unnsuai  break  of 
several  months  in  the  observations  when  Jupiter  is  near  the  Sun, 
but  there  seems  little  doubt  that  the  observations  relate  to  the 
same  features.  1  obtained  very  few  views  of  this  planet  in  1896 
and  1897,  but  it  is  highly  probable  that  the  objects  alluded  to 
have  been  visible  for  a  foug  period. 
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Ephemeris  of  Four  Equatorial  Spots  •. 
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Thus  if  the  markings  remain  visible  and  the  relative  motions  of 
the  objects  are  maintained  until  1902  July  15,  spot  0  will  over- 
take 0.  The  former  completes  a  revolution  of  Jupiter  relatively 
to  thelatter  in  about  5  years  and  7  months.  It  is  hoped  that 
observers  will  keep  these  interesting  objects  under  notice  in  future 
years. 

In  another  letter  I  hope  to  make  reference  to  several  other 
forms  often  observed  on  Jupiter  during  the  last  two  years,  and 
affording  interesting  data  as  to  the  rate  of  motion  of  the  different 
currents,  W.  F.  Dienning. 

Bristol,  19CO,  Mar.  19. 

*  I  have  adopted  10°  as  the  dietanoe  separating  (j^  from  (T)  and  (V)  from 
(z^  ;  bat  the  interval  between  the  markings  seems  greater  now  than  formerly. 
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Note  on  Colonel  Tupman's  Paper  on  Tycho  Brake's 
Meridian  Observations  of  tke  Sun. 

Although  the  reductioa  of  observations  made  three  hundred 
jrears  ago  can  only  in  rare  cases  be  of  ralue  for  correcting  our 
modem  tables,  it  is  always  instructive  to  see  what  degree  of 
a^ccuracy  was  attainable  at  that  time,  and  Colonel  Tupman's 
examination  of  some  of  Tycho  Brahe's  observations  is  therefore  of 
considerable  interest. 

It  is  a  great  pity  that  so  few  of  these  observations  have  been 
properly   published.      The  observations  of  comets  were  printed 
XDore  or  less  completely  by  Pingre  and  Schumacher,  and  all  of 
"t^hem  were  published  at  Copenhagen  in  1867,  while  the  observations 
of  planets  made  in  the  year  1593  were  printed  in  the  *  Memoires 
€ie  FAcad^mie'  for  1757  and  1763,  but  otherwise  the  only  generally 
accessible  source  is  the  '  Historia  Coslestis  '  of  Albert  Curtz,  which 
Ck)]onel  Tupman  has  used.     Though  he  remarks  that  *'  there  are  a 
great  number  of  misprints  in  the  volume,"  Colonel  Tupman  does 
Tiot  appear  to  be  aware  how  utterly  worthless  this  compilation  is. 
I  shall,  however,  not  enter  into  any  further  details  on  this  subject, 
as  I  have  given  a  very  full  account  of  the  origin  and  character  of 
the  '  Historia  Coelestis  '  in  my  book  on  Tycho  Brahe,  pp.  372-373. 
Curtz  apparently  did  not  know  that  the  incomplete  set  of  volumes 
at  his  disposal  were  not  the  original  observations,  but  only  un- 
&[i]8hed   and  (worst  of  all)  uncoUated   copies   of    these,   most 
carelessly  written  and  teeming  with  errors.     The  original  ob- 
servations are  still  at  Copenhagen,  and  a  collated  copy,  prepared 
for  publication  about  1669  by  Erasmus  Bartholin,  the  discoverer 
of  doilble  refraction,  is  now  at  the  Paris  Observatory  ♦.     It  is, 
however,  not  likely  that  Colonel  Tupman's  principal  conclusions 
can  be  materially  affected  by  the  clerical  errors  of  Curtz's  copy, 
though  the  general  accuracy  of  the  results  would  no  doubt  havo 
been  greater  had  the  original  observations  been  accessible. 

With  regard  to  the  latitude,  Colonel  Tupman  states  that  Tycho 
freouently  used  the  value  55°  54'  15",  which  is  also  that  given  in 
Halley's  tables.  This  value  was  found  by  Picard  in  167 1,  but 
Tycho  generally  adopted  55°  54'  30^*,  though  he  was  not  particular 
about  a  few  seconds.  Though  there  are  very  few  traces  left  of 
his  buildings,  the  remnants  of  the  ramparts  and  the  still  existing 
well  enable  us  to  fix  the  sites  of  Tycho*s  various  instruments  within 

*  This  must  be  the  (^py  referred  to  as  B  4,  15-20,  in  the  list  of  MSS.  in 
the  '  Anuales  de  I'Obe.  de  Fans,'  t.  zxi.  p.  F  24.  A  few  lines  above,  M.  Bigourdan 
states  that  Bartholin's  copj  was  returned  to  Denmark  more  than  150  years  ago. 
But  it  was  quite  certainly  not  returned,  and  Jeaurat  states  that  Laoaille  had  it 
bound,  and  that  De  lisle  made  another  copy  of  it  (M^m.  de  TAcad.  1763,  p.  87). 
I  believe  the  latter  copy  is  in  French  and  is  not  complete.  Probably  the  folded 
'*  othier  in  f' "  mentioned  by  M.  Bigourdan  as  being  inscribed  "  Manuscrit 
Brasme  Bartholin  "  should  by  right  belong  to  one  of  the  six  folio  volumes,  and 
has  only  by  accident  been  put  into  the  portfolio  containing  Pingr^'a  MS. 

82 
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a  few  feet.  The  latitude  of  Uranibarg  according  to  modem 
determinatioDs  is  55°  54'  26";  the  longitude  east  of  Bmib  is 
o^  41"  26*.     See  Conn,  des  Temps,  1836,  page  (117). 

Colonel  Tupman  remarks  that  a  correction  for  aero  to  the 
observed  altitudes  maj  hare  been  applM  mentally.  There  is, 
howeyer,  abnndant  evidence  in  the  original  observations  that  the 
instromental  errors  were  recorded  from  time  to  time,  and  tiiat 
whenever  none  are  mentioned  the  icstraments  w^e  kept  so  well 
adjusted  that  a  correction  was  not  required. 

The  curious  systematic  errors  in  the  solar  observations  f oand  by 
Colonel  Tupman  are  on  the  very  limit  of  accnracy  attained  by 
Tycho,  and  the  suggestion  (on  p.  133)  that  the  surface  on  which 
the  image  of  the  Sun  was  received  would  in  summer  and  winter 
be  presented  to  the  observer  in  a  very  different  manner,  probably 
gives  the  clue  to  the  very  mionte  systematic  errors  found.  Colonel 
Tupman  has  examined  a  number  of  observations  of  stars  made  in 
1582  in  order  to  see  if  there  might  be  a  considerable  error  in  the 
aero  c^  azimnth.  As  may  be  seen  from  p.  388  of  my  book,  I 
examined  this  question  more  than  ten  years  ago,  using  the  very 
same  materials,  and  coming  of  course  to  the  same  result,  via.,  that 
the  error  of  azimuth  of .  the  quadrants  was  certainly  less  than  a 
minute  of  arc. 

Though  it  has  nothing  to  do  with  Tycho  Brahe,  perhaps  I  may 
take  this  opportunity  to  answer  a  question  asked  by  Colonel 
Tupman  in  a  footnote.  A  list  of  thirty-four  known  copies  of  the 
second  volume  of  the  ^  Macbina  Coelestis'  of  Hevelius  is  given  by 
Delambre  in  his  *  Histoire  de  rAstronomie  moderne/ 1.  ii.  p.  467, 
but  as  many  of  the  34  copies  belonged  to  private  individuals,  it  is 
hard  to  say  where  they  are  now.  The  list  cannot  be  complete,  at 
least  I  have  seen  one  copy,  not  mentioned  in  it,  in  the  Boyal 
Library  of  Copenhagen,  with  an  autograph  dedication  on  the  title- 
page  to  King  Christian  T.  of  Denmark.  J.  L.  £.  Dbktsb» 


2'he  Unknown  in  Astronomical  Spectroscopy^. 

Okb  of  the  most  striking  features  of  recent  astronomical  spectnK 
seopy  is  the  gradual  disappearanc*e  of  the  ^  unknown  lines  "  which 
there  had  been  a  tendency  to  regard  as  indicative  of  the  presence 
of  non-terrestrial  matter  in  some  of  the  heavenly  bodies.  Progress 
in  this  direction  seems  likely  to  have  an  important  bearing  on  our 
ideas  of  cosmical  evolution,  and  it  is  interesting  to  recall  the 
various  steps  which  have  so  extended  our  resources  in  the  inter- 
pretation of  the  spectra  met  with  in  a  sur>  ey  of  the  heavens. 

The  identification  of  lines  which  long  appeared  inexplicable 
from  the  point  of  view  of  our  terrestrial  chemistry  has  been  made 
possible  by  work  along  five  principal  routes : — 

(i)  The  search  for  elements  not  previously  known  to  exist 
upon  the  Earth. 
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(3)  The  more  exact  determinations  of  the  wave-lengths  of  lines, 
both  terrestrial  and  celestial. 

(3)  The  discovery  of  additional  spectra  of  well-known  substances. 

(4)  The  application  of  the  laws  of  spectrum  series. 
C5)  The  investigation  of  enhanced  lines. 

Thus  it  was  not  until  helium  was  discovered  by  Prof.  Kamsay 
that  the  important  lines  of  that  gas  occ(u*ring  in  the  spectra  of 
stars  and  nebulse  were  removed  from  the  category  of  unknown 
lines. 

Again,  the  better  comparison  of  wave-lengths  resulting  from 
the  use  of  improved  instruments  in  the  laboratory  and  observatory 
has  led  to  the  certain  recognition,  by  Mc  Clean,  Lockyer,  and  Gil  I, 
of  lines  of  oxygen,  nitrogen,  and  carbon  among  the  previously 
unknown  lines  in  the  spectra  of  many  of  the  stars  of  the  Orion 
type. 

Continued  researches  on  the  multiple  spectra  of  the  elements 
are  also  full  of  promise.  An  admirable  illustration  is  afforded  by 
Lockyer's  discovery  that  silicium  has  no  less  than  four  spectra, 
each  of  which  is  represented  in  stellar  spectra  belonging  to  different 
groups.  One  set  of  lines,  produced  in  the  electric  arc,  appears 
among  the  Fraunhofer  lines  of  the  solar  spectrum  ;  another  set, 
brought  out  by  the  electric  spark,  is  found  in  Sirius,  a  Cygni,  and 
other  stars  of  intermediate  temperature;  while  two  other  sets,  which 
appear  in  vacuum-tubes,  occur  in  stars  of  successively  higher 
temperatures,  represented  by  y  Orionis  and  C  Ononis  respectively. 
The  group  of  silicium  lines  in  7  Orionis  was  also  traced  inde- 
pendently by  Mr.  Lunt  at  the  Cape  Observatory. 

Another  very  remarkable  case  of  identification  is  that  of  a  series 
of  lines  which  occurs  in  1^  Puppis  and  other  stars.  Prof.  Pickering 
found  that  these  lines  occupy  positions  in  the  spectrum  which  can 
be  calculated  from  the  fonnula  for  the  well*ktiown  series  of 
hydrogen  lines,  and  although  experiments  to  'reproduce  this  spec- 
trum artificially  have  so  far  failed,  we  seem  justified  in  concluding 
that  the  lines  in  question  are  due  to  hydrogen  in  a  particular 
state. 

Perhaps  of  a  more  comprehensive  character  w  Sir  Norman 
Lockyer's  interpretation  of  a  great  number  of  lines  in  the  spectra 
of  the  hotter  stars  as  being  simply  the  lines  of  familiar  elements 
produced  at  high  temperatures.  As  a  result  of  the  study  of  these 
'*  enhanced  lines,"  we  now  know  as  much  about  the  sp^^ctra  of  such 
stars  as  a  Cygni  and  Sirius  as  we  do  about  the  sular  spectrum 
itself,  and  the  same  investigation  accounts  for  a  large  proportion 
of  the  lines  in  the  spectrum  of  the  chromosphere  as  photographed 
during  eclipses  of  the  8un.  It  has  not  yet  been  possible  to  isolate 
the  enhanced  lines  in  the  laboratory,  but  the  fact  that  their 
brightness  increases  with  the  temperature  of  experiment  is  a 
sufficient  indication  of  their  character.  In  some  stars  these  lines 
appear  without  the  lines  produced  at  lower  temperatures,  while  in 
others  the  two  groups  of  Hues  occur  together. 
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In  spite  of  the  fruitful  researches  of  recent  years,  however,  we 
are  still  in  ignorance  of  the  chemical  significance  of  several  lines 
of  great  importance.  Chief  among  these  are  lines  which  occur  in 
the  spectra  of  nehulse  (more  particularly  those  at  5007*05  and 
4959*02),  those  in  the  spectrum  of  the  solar  corona  (among  the 
brightest  being  5303*7,  4231*3,  and  3987*0),  and  certain  lines 
which  appear  in  the  spectra  of  the  Wolf-Bayet  stars  (among  them 
being  5813,  5693,  4652,  and  4633). 

It  seems  by  no  means  too  much  to  expect,  however,  that  work 
along  the  various  lines  indicated  will  ultimately  result  in  the 
complete  elimination  of  the  so-called  *'  unknown  elements  *'  from 
celestial  chemistry.  A.  Fowlbb. 


CORRESPONDENCE, 

To  the  Editors  of>'  The  Observatory: 

A  very  Ancient  Eclipse. 

Gentlemek, — 

Prof.  Stockwell  has  asked  me  to  communicate  the  following 
to  you  in  case  you  should  think  it  of  sufficient  interest  to  print  in 
the  Observatory,  Some  years  ago  it  occurred  to  him  that  the 
'*  horror  of  great  darkness  "  which  fell  upon  Abraham  "  when  the 
Sun  was  proing  down"  (Gen.  xv.  12)  might  be  caused  by  a  total  or 
nearly  total  eclipse,  and  having  kept  the  subject  before  him,  he 
now  writes : — 

**  I  have  since  spent  some  time  in  search  of  such  an  eclipse,  and 
have  quite  recently  found  one  that  very  completely  tallies  with  the 
description.  I  find  that  on  July  13,  B.C.  1927,  a  great  eclipse 
passed  almost  centrally  over  Jerusalem  at  about  three  o'clock  in 
the  afternoon,  so  that  it  took  place  *  when  the  Sun  was  going 
down.'  It  M  as  not  quite  total,  however,  but  its  magnitude  was 
11*87  ^'gits,  being  an  annular  eclipse." 

I  do  not  know  whether  Prof.  Stockwell,  in  writing  to  me,  wishes 
me  to  express  any  opinion  on  the  point.  But  1  cannot  help 
remarking  that  whilst  a  record  of  an  eclipse  (and  of  course  we  are 
by  no  means  sure  in  this  case  that  one  is  alluded  to)  may  be  very 
useful  in  determining  a  date  in  chronology  when  the  uncertainty 
about  it  is  limited  to  a  few  years,  the  difficulty  in  applying  it 
greatly  increases  when  this  is  considerable.  We  all  know  that 
modem  Egyptologists  have  come  to  the  conclusion  that  the- Exodus 
took  place  about  two  huntlrf^d  years  later  than  was  formerly  sup- 
posed, the  date  of  the  accession  of  Meneptah  II.  (in  whose  reign 
it  took  place)  being  about  B.C.  1300.  The  Septuagint  translation 
of  the  history  gives  a  very  different  duration  to  the  sojourning  in 
Egypt  from  that  of  our  copies  cf  the  Hebrew.  With  Prof.  Sayce, 
it  seems  to  me  that  the  latter  is  to  be  preferred,  which  makes  it 
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four  hundred  and  thirty  years,  so  that  the  going  down  into  Egypt 
would  hare  been  about  b.o.  1725.  The  date,  then,  of  the  above 
event  in  the  life  of  Abram  or  Abraham  may  have  been  about  that 
of  the  eclipse  calculated  by  Prof.  Stockwell,  but  we  cannot  claim 
more  than  a  measure  of  probability  for  it,  especially  under  our 
uncertainty  of  the  cause  of  the  patriarch's  "  horror."  Prof.  Stock- 
well  does  not  say  for  how  many  years  he  has  examined  the  eclipses 
which  passed  over  Canaan  before  and  after  the  above. 

Yours  faithfully, 
Bl«ckheath,  1900,  Apr.  10.  W.  T.  Lynn^ 


Periodically  Recurrent  Disturbances  in  the  North  Temperate- 
Belt  of  Jupiter. 

Gehtlbmbn, — 

When  a  theory  or  suggestion  only  awaits  the  lapse  of  a 
comparatively  short  period  to  be  either  verified  or  negatived,  it 
seems  hardly  politic  to  enter  into  a  controversy  as  to  whether  the 
inception  of  the  theory  or  the  period  of  the  phenomena  concerned' 
is  justified  by  the  evidence.  The  idea  of  recurrent  north-temperate- 
markings  on  Jupiter,  which  1  ventilated  in  Monthly  Notices,  vol.  lix.. 
p.  76,  is  not,  however,  objected  to  in  principle  by  Mr.  A.  Stanley 
Williams  ;  he  only  finds  fault  with  the  **  period  of  about  10  years  " 
which  1  deduced  as  the  most  probable.  1  should  have  let  his 
remarks  pass  unnoticed  (thinking  as  1  do  that  the  matter  may  well* 
be  left  for  observations  in  the  immediate  future  to  determine),  but 
he  has  so  imperfectly,  if  not  incorrectly,  referred  to  the  facts  that 
a  reply  seems  necessary. 

Mr.  Williams  thinks  that  the  oblique  belt  of  i860  had  no 
significance  in  connection  with  the  outbreaks  of  spots  in  later 
years.  He  utterly  ignores  the  observations  of  Birmingham,  Cook, 
Gledhill,  Whitley,  and  others  in  1870,  and  also  those  of  Barnard 
at  the  close  of  the  opposition  of  1890,  and  then  jumps  to  the 
conclusion  that  we  are  left  with  '*  only  two  real  indisputable  facts 
to  go  upon  with  regard  to  periodicity,"  namely  the  outbreaks  of 
1880  and  1 89 1,  and  that  a  period  of  about  12  years  will  satisfy  the 
case.  This  is,  however,  quite  inconsistent  with  the  evidencoi 
Bemarkable  disturbances,  vouched  for  by  trusted  observers,  affected 
this  region  of  Jupiter  as  follows : — 

Date.       .  Obflenrers. 

i860  March Baxendell,  Jacob,  Long. 

1870  Aug.-Sept Birmingham,  Cook,  Gledhill,  Whitley. 

1880  October   Dennett  and  many  others. 

1890  Oct.-Nov Barnard,  and  others  in  1891. 

These  probably  associated  phenomena  indicate  an  approximate 
period  of  about  10  years,  and  we  have  no  right  to  throw  over  some 
of  the  best  observations  in  the  belief  that  the  chief  recurrences  on 
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Jupiter  must  necessarily  be  commensurate  with  tlie  time  of  hia 
revolution  round  the  Sun.  The  cycle  of  the  Sun's  spots  is  by  no 
means  perfectly  regular  in  its  operation,  and  the  character  of 
Jupiter's  variations  ma^  show  similar  vagaries,  but  the  records 
we  possess  are  not  sufficient  to  enable  us  to  pronounce  definite 
judgment  on  the  matter. 

Mr.  Williams  says  that  ^*  the  north  temperate  belt  is  s^dom  or 
never  entirely  free  from  spots."  No  doubt  there  are  slight  irregu- 
larities and  condensations  frequently  evident  in  the  belt,  but  they 
are  obviously  different  to  the  conspicuous  bluish-black  spots  which 
have  formed  special  outbursts  at  the  end  of  the  last  few  decades. 
I  can  only  say  that  my  lo-inch  reflector  has  often  shown  me  the 
belt  free  of  irregularities,  but  I  lay  no  claim  to  the  faculty  pos- 
sessed by  some  people  of  seeing  spots  on  any  object  at  any  time 
and  in  any  sort  of  weather. 

While  writing  on  this  point  I  would  take  the  opportunity  of 
referring  to  another  in  connection  with  this  planet.  Mr.  Williams 
observed  a  number  of  transits  of  the  great  red  spot  during  the  last 
opposition,  and  gives  the  times  in  Ast.  Naeh,  3596.  Now  it  is 
apparent  from  these  that  he  saw  the  middle  of  the  red  spot 
preeedhig  the  hollow  by  about  3I  minutes.  On  the  other  hand, 
Messrs.  Antoniadi,  Flammarion,  Gledhill,  Phillips,  and  myself  saw 
the  spot /oZZowin<7  the  hollow  about  3  minutes.  Mr.  Williams 
explains  this  remarkable  discordance  on  the  assumption  that  other 
observers  saw  only  the  incomplete  or  denser  part  of  the  spot, 
while  his  obseryations  refer  to  the  entire  elliptical  outline  of  the 
object.  But  this  is  quite  a  misconception  on  Mr.  Williams's  part, 
though  if  admitted  it  would  readily  remove  the  difficulty.  I  per- 
cfti?ed  the  outlines  of  the  spot  with  very  fair  distinctness  on 
several  occasions,  and  the  middle  of  it  slightly  followed  the  centre 
of  the  hollow;  this  was  also  the  experience  of  other  observers. 
Under  the  circumstances  Mr.  Williams  is  by  no  means  justified  in 
putting  himself  in  the  right  and  others  in  the  wrong.  He  says 
"  the  spot  itself  was  by  no  means  difficult,"  though  *'  poor  seeing 
nearly  always  prevailed."  Other  observers  found  it  impracticable 
to  secure  transits  of  the  spot  •  under  indifferent  definition,  and 
therefore  contented  themselves  with  noting  the  position  of  the 
hollow.  I  for  one  would  most  willingly  accord  special  merit 
wherever  it  may  be  unquestionably  due,  but  I  quite  fail  to  s^e 
from  the  evidence  before  us  that  we  are  called  upon  to  concede 
phenomenal  powers  to  any  single  observer  at  the  present  time. 

1  am,  Gentlemen, 

Your  obedient  Servant, 

Brifltol,  1900,  Apr.  4.  W.  F.  DBNNnro. 

*  The  Rev.  T.  E.  R.  Phillips  describee  it  as  "exceedingly  faint  and 
difficult"  {Monthly  Notices,  Ix.  p.  216). 
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Proposed  Alteration  in  the  Russian  Calendar, 

GXNTLEMBN, — 

May  I  say  a  word  on  this  subject,  as  I  have  seen  a  more 
complete  account  of  the  proposed  alteration  than  had  appeared, 
when  your  last  number  was  issued  ?  It  was  in  the  *  Companion 
to  the  British  Almanac'  for  1882  that  I  first  pointed  out  that  the 
calendar  would  be  kept  almost  exactly  right  by  the  regular 
omission  of  a  leap-year  each  128th  year.  This  suggestion  I 
repeated  in  the  number  of  Nature  referred  to  by  you  (that  for 
June  II,  1896,  Tol.  liv.  p.  126),  my  attention  having  been  called  to 
the  subject  by  a  proposal  of  a  somewhat  different  kind  for  modi- 
fying the  Gregorian  Calendar,  which  had  just  been  brought 
forward  by  M.  Auric  ill  the  Comptes  Eendus  of  the  French  Academy. 
My  idea  was  to  start  from  this  year,  accepting  the  omission  of  a 
bissextile  day  last  February,  and  then  enact  that  the  next  omission 
should  be  made  in  a.d.  2028.  That  would  then  be  the  fir^t 
departure  from  the  existing  scheme,  as  a.d.  2000  will  be  a  leap- 
year  according  to  either  Julian  or  Gregorian  reckoning. 

But  the  present  Eussian  proposal  appears  to  be  to  carry  out  this 
omission  of  a  leap-year  every  128th  year  more  thoroughly,  by 
taking  it  as  if  this  had  been  done  from  the  Christian  era,  and 
decreeing  that  every  year  divisible  by  128  without  remainder 
should  not  be  a  leap-year.  As  there  have  now  been  fourteen  such 
years''  since  a.d.  o,  the  proposal  would  imply  the  abolition  of 
fourteen  days,  and  counting  the  Russian  days  fourteen  ahead — 
to-day,  for  instatice,  which  is  with  them  March  22,  being  caUed 
April  6,  two  day s  ahead  of  ours.  Then  in  a.d.  i  920  they  would  omit 
another  leap-year  and  their  count  of  days  would  differ  by  only  one 
day  from  ours.  Whether  the  rest  of  the  Christian  world  would 
agree  to  fall  in  with  this  and  abolish  two  days  whilst  the  Bussiana 
abolished  fourteen  (making  our  count  of  days  two  later),  it  is 
not  for  me  to  say.  Nor  does  one  quite  see  what  is  gained  by 
making  chronological  dates  in  the  past  as  if  they  had  been  what 
they  were  not  when  it  would  suffice  to  start  from  the  present 
epoch.  However,  in  this  country  at  any  rate  we  are  used  to 
compromises,  international  and  otherwise. 

Yours  faithfully, 

Blackheatb,  1900.  April  4.  W.  T.  Lrim. 

Dttration  of  Eclipses. 
Gewtlemex,— 

As  an  appendix  to  the  interesting  letter  of  Eev.  S.  J.  Johnson 
in  the  last  number,  it  may  be  of  interest  to  point  out  that  the 
eclipse  of  19 12  will  be  total  for  a  few  seconds  (probably  not  more 
than  7  sees.)  in  Portugal  and  Spain.  The  central  line  runs  ap- 
proximately from  Aveiro  to  a  point  some  10  miles  east  of  Oviedo. 
It  then  crosses  France,  pa-ssing  2  or  3  mdes  south  of  Paris.  On  the 
west  coast  of  France  it  will  probably  be  just  total,  and  near  Paris 
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it  will  be  annular  for  2  or  3  seoonda.  Oppolzer's  data  make  it 
total  for  7  seconds  here,  but,  as  was  point^  out,  his  dorationa  of 
totality  are  systematically  too  great. 

The  notes  on  the  durations  of  certain  eclipses  given  in  the  last 
number  may  be  supplemented  by  the  f oUowmg : — 


Duration  of 
Year.  Totality, 

m      8 

132  A..D 7  27 

150   n  7  24 

1814  „  6  47 

1832  „  7  2 

1850  »»  7  6 


Duration  of 
Tear.  Totality, 

ni      8 

1868  A.D 7    10 

1886     „    6  58 

1904      »»     6   42 

1922     „    6  23 


These  are  from  Oppober^s  data  and  are  all  probably  at  least  14 
seconds  too  long.  A.  C.  D.  GROMMiiLDr. 


PUBLICATIONS. 

HAfiYA&D  AiTNALS,  VoL.  XXXII. — Not  the  least  interesting  of 
the  many  volumes  issued  from  Harvard  College  Observatory  are 
those  which  have  *^  Miscellaneous  Researches  "  for  their  sub-title, 
and  in  which  are  collected  various  investigations  made  at  the 
Observatory,  each  of  which  is  of  itself  not  large  enough  to  fill 
a  book.  8uch  a  volume  we  have  now  before  us,  consisting 
largely  of  tables  of  reduction  of  observations  of  variable  stars, 
M'hich  scarcely  lend  themselves  to  epitomizing,  but  whose  scope 
may  be  brieiiy  stated.  There  is  a  series  of  observations  of 
variable  stars  made  by  Argelander  in  the  years  1 869-1871,  here 
published  for  the  first  time,  with  a  previous  series  made  by  him  in 
the  years  1838  to  1867,  all  reduced  by  help  of  the  Harvard  photo- 
metric magnitudes  of  the  comparison  stars  used  by  Argelander. 
There  are  also  reductions  of  similar  series  of  variables  made  by 
8chdnfeld  and  by  Schmidt.  Other  photometric  work  in  the  volume 
consists  of  determination  of  the  brightness  of  the  asteroids  and  of 
the  satellites  of  Mars,  of  nebulae,  and  some  comets,  seven  in  all. 
There  is  a  long  series  of  the  Comet  1881  III.  Mr.  Arthur  Searle 
is  responsible  for  three  of  the  memoirs  in  the  volume ;  the  first  of 
these,  on  the  Gegenschein,  gives  the  position  of  this  object,  if  so 
it  may  be  called,  as  determined  by  various  observers  in  the  years 
1 89 1  to  1894.  This  is  an  elusive  phenomenon,  and  neither  the 
facts  concerning  it  nor  the  theory  can  as  yet  be  considered 
established,  but  Mr.  Searle  says  that  as  far  as  the  work  has  gone 
at  the  present  time  it  appears  probable  that  the  Gegenschein 
exhibits  no  noticeable  parallax,  and  that  it  does  not  deviate  per- 
ceptibly from  the  ecliptic,  its  course  lying  probably  in  a  great 
circle,  the  ascending  node  of  which  is  near  the  longitude  90^,  whilst 
its  inclination  is  2°  or  possibly  more. 

Mr.  Searle's  second  memoir  is  on  a  cognate  subject,  and  gives 
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the  position  of  the  luminou«  bands  visible  in  and  near  the  zodiac 
which  have  been  seen  by  several  observers.  The  contour-lines  of 
these  luminous  bands  are  given  in  diagrams,  and  the  chief  result 
of  the  observations  was  "  to  indicate  the  presence,  as  permanent 
and  invariable  features  of  the  sky,  of  two  bands  or  faint  branches 
of  the  Milky  Way,  which  might  readily  be  mistaken  for  zodiacal 
light  in  parts  of  their  courses."  The  third  memoir  to  which  we 
have  referred  is  on  an  altogether  different  subject  to  all  the  others 
in  the  book,  as  it  gives  fche  results  of  meridian  observations  of 
position  of  certain  stars.  Mr.  Searle  discusses  here  various  small 
points  of  the  nature  of  error  of  observation.  For  one  thing,  he 
says  that  the  lighting,  if  effected  by  means  of  an  imperfect  elliptical 
reflector,  may  not  be  exactly  symmetrical  over  the  whole  field  and 
the  star  may  appear  to  be  on  a  wire,  before  or  after  it  has  actually 
reached  it.  In  othw  words,  the  faulty  lighting  causes  a  displace- 
ment of  the  wires.  The  amount  of  displacement,  it  is  suggested, 
depends  on  the  focussing  of  the  eyepiece,  so  that  it  differs  for 
observers  with  different  eyesight.  These  points,  as  Mr.  Searle  says, 
have  long  been  realized  by  astronomers,  in  fact  the  subject  was 
investigated  bj  E.  Wolf,  of  Zurich,  in  1869,  but  he  gives  his 
experience  and  that  of  his  colleague,  Mr.  Dunne,  which  forras  a 
valuable  contribution  to  the  subject,  although  no  quantitative 
result  is  arrived  at.  This  point  has  a  bearing  on  the  question  of 
time-determination  with  a  reversible  transit,  the  results  of  which 
frequently  differ  in  the  two  positions  of  the  instrument ;  it  may 
be  worth  while  pointing  out  that  if  the  Kghting  did  apparently 
thus  alter  the  positions  of  the  wires,  the  collimation  determined 
from  polar  stars  by  reversal  should  agree  with  that  from  equatorial 
stars.  But  it  does  not  always  do  so,  which  militates  against  the 
acceptance  of  this  as  the  whole  cause.  Mr.  Searle  further  dis- 
cusses the  change  of  personal  equation  with  magnitude  of  the  star 
observed,  also  a  change  of  habit  during  an  evening's  work,  which 
sometimes  appears  and  is  often  ascribed  to  change  of  clock-rate. 
Altogether  this  is  a  most  interesting  memoir  to  those  who  work  at 
fundamental  practical  astronomy,  and  will  repay  reading. 

BscENT  AND  Coming  Eclipses*.  —  As  we  noticed  the  first 
edition  of  this  book  no  later  than  November  1897,  there  would  be 
little  need  now  for  anything  beyond  a  brief  mention  of  the  ap- 
pearance of  a  second  edition,  if  that  second  edition  were,  as  is 
often  the  case,  a  mere  rerision  of  the  first.  But  Sir  Norman 
Lockyer  has  added  two  very  important  sections  since  its  first 
appearance — the  one  occupying  no  fewer  than  six  chapters,  and 
dealing  with  the  eclipse  of  January  22,  1898 ;  the  other  referring 
to  the  assistance  rendered  to  him  by  ofiicers  and  men  of  the  Boyal 
Navy.    It  is  true  that  in  the  first  edition  Sir  Norman  described 

♦  '  Keoent  and  Coming  Eclipses/  By  Sir  Norman  Lockyer,  K.C.B.,  F.R.S. 
Second  Edition.  Containing  an  Account  of  the  Obeervations  made  at  Yiziadrog, 
in  India,  in  1898,  and  of  the  Conditions  of  tbe  Eclipses  risible  in  1900,  1901, 
and  1905.     London:  Macmillan  k  Co.,  Limited,  1900.    Price  6«. 
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the  spirii  and  energy  with  which  he  was  supported  bj  Captain 
King  Hall  and  the  otiicera  and  men  of  ILM.S. '  Yolage'  in  1896. 
But  the  weather  was  unpropitious  on  that  occasion,  and  however 
well  the  naval  assistants  seemed  to  shape>  it  was  open  to  cavillers 
to  object  that  they  would  not  stand  the  searching  test  of  actual 
work  under  a  clear  skj.  The  remarkable  efficiency  shown  at 
Yiziadrug  by  the  volunteers  from  ILM.S.  'Melpomene'  baa 
rendered  such  a  cavil  impossible,  and  '*  Jack  "  has  proved  himself 
"  the  handy  man,"  not  merely  on  his  own  element,  nor  even  on 
land,  but  also  in  an  attack  on  the  heavens.  It  is  interesting  to 
note  that  Captain  Chisbolm  Batten  told  Sir  ]Norman  when  he  left 
that  there  had  not  been  a  single  punishment  on  his  ship  for  six 
weeks,  so  great  was  the  interest  taken  by  the  crew  in  the  work  of 
eclipse  preparation.  The  way  in  which  Sir  Norman  and  Mr. 
Fowler  organized  and  drilled  this  volunteer  force  is  well  told,  and 
here  and  throughout  the  book  we  realise  how  Sir  Norman's  great 
experience  and  keen  grasp  of  eclipse  problems  have  won  for  bin 
the  striking  successes  he  has  attained  in  this  field.  He  has  left 
nothing  to  chance  that  it  was  in  his  power  to  provide  for ;  and 
though  chance  has  done  him  an  ill  turn  by  giving  him  clouds 
instead  of  corona  in  1886  and  1896,  the  record  of  progress  made 
from  187 1  to  1898  is  one  in  which  he  shows  a  pride,  most  justifi- 
able, and  with  which  his  readers  will  sympathize. 

The  book  deals  practically  with  Sir  Norman  Lockyer's  work 
alone  ;  other  workers  in  the  same  department  are  either  not  men- 
tioned at  all,  or  referred  to  in  the  most  incidental  way.  Thus  we 
noticed  in  our  former  review  the  entire  neglect  to  mention 
Mr.  Stone  in  the  account  of  the  Novaya  Zemlya  expedition  of 
1896,  and  we  are  sorry  to  remark  that  that  neglect  has  not  been 
repaired,  though  the  regretted  death  of  that  distinguished  astro- 
nomer would  have  made  such  reparation  most  seemly.  Again,  the 
only  photograph  of  the  1898  eclipse  which  Sir  Norman  Lockyer 
reproduces  was  taken  at  the  British  Astronomical  Associations 
camp  ut  Talni,  a  camp  which  is  somewhat  pointedly  excluded  from 
the  list  of  stations  on  p.  144,  and  its  members  are  ignored.  But 
taking  the  book  as  intended  to  deal  only  with  Sir  Norman's  own 
achievements — ^and  it  must  be  remembered  that  no  living  astro- 
nomer has  an  eclipse  experience  at  all  rivalling  his — it  forms  a 
record  of  exceptional  interest  and  importance  at  the  present  time, 
when  the  eclipses  of  the  current  month  and  of  May  1901  lure 
occupying  so  many  minds. 

Measubes  of  Double  Stabs  ♦. — We  are  always  glad  to  wel- 
come Prof.  Glasenapp*s  measures  of  double  stars,  ever  remembering 
that  to  him  we  owe  measures  of  southern  stars  at  a  time  when  but 
few  observers  were  giving  them  attention.  The  present  forms 
the  fifth  series  made  at  St.  Petersburg  and  at  Domkino  in  the 
Crimea,  and  were   made   during  the  years   1897   and  1898,   so 

*  'M^ures  micromStriquee  d'^toilea  doubles  faites  &  Domkino  et  A  Si. 
P^tenbuurg.'     Par  le  Prof.  S.  de  Glaaenapp.    St.  P^tersbourg,  1899. 
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thot  it  completes  the  record  from  1892-1898.  The  measures  now 
before  us  are  of  northern  pairs,  but  of  that  class  liable  to  neglect. 
They  are  not  of  sufficient  difficulty  to  attract  the  notice  of 
observers  with  the  large  refractors,  and  possessors  of  small 
instrumentd  have  lately  appeared  to  imagine  that  as  the  lar^e 
refractors  were  engaged  in  double-star  work  there  is  no  room  for 
them.  This,  as  we  take  every  occasion  to  point  out,  is  wrong ; 
there  is  more  for  them  to  do  than  ever  before.  Prof.  Qlasenapp 
gives  us  measures  of  300  pairs,  of  which  about  one-fourth  are 
less  than  5"  apart. 


NOTES. 

Covsr  Notes.  —  The  following  elements  and  ephemeris  (for 
Greenwich  midnight)  of  Giacobini's  Comet  (a  1900)  are  by 
Mr.  Perrine : — 

T   T900  April  29-0781,  G.M.T. 

«    24^36'  57* 

ft 40    24   39 

%     146    25    22 

logg 0-12348 


B.A. 

N.Dec. 

RA. 

N.J)eo. 

k  m   • 

0   1 

h   m   1 

0   ' 

I.. 

.►  1  31   0 

18  ^3 

May  17... 

.  I  20  34 

23  9 

5-- 

.  I  28  46 

19  38 

21... 

.  I  17   9 

24  25 

9.. 

.  I  26  18 

20  46 

25... 

.  I  13  16 

25  46 

13.- 

.  I  23  36 

21  56 

29... 

.  I  8  47 

27  II 

The  brightness  throughout  May  is  about  the  same  as  at  dis- 
covery. The  comet  will  scarcely  be  seen  till  nearly  the  end  of 
May,  being  toe  near  the  Son. 

Bulletin  Attronamique  for  March  contains  an  article  by  M.  G. 
Pa  yet  on  an  original  orbit  of  Comet  1892  II. 

It  will  be  remembered  that  Herr  Thraen  announced  a  few  years 
ago  that  the  hvperbolic  orbit  of  Comet  1 886  IL  was  due  to  planetary 
action,  and  that  the  original  orbit  was  elliptic.  M.  Stromgren, 
on  the  other  hand,  concludes  that  the  original  orbit  of  Comet 
1890  II.  was  hyperbolic.  He  al^K)  points  out  a  flaw  in  Herr 
Thraen's  researches  on  Comet  1886  II.,  viz.,  that  the  latter  had 
measured  its  position  from  the  Sun  and  not  from  the  centre  of 
gravity  of  the  solar  system.  When  a  comet  is  near  the  Sun  and 
moving  swiftly,  this  is  of  little  consequence,  but  when  a  comet  is 
at  a  great  distance  and  moving  slowly  it  becomes  important,  for 
the  speed  of  the  Sun  round  this  centre  of  gravity  then  becomes 
comparable  with  the  comet's  speed.  Thus  the  question  of  the 
original  form  of  the  orbit  of  Comet  1886  II.  should  be  studied 
anew,  Thraen's  result  being  uotnistwortby. 
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M.  Fayet  has  made  an  investigatioQ  on  Stromgrea's  Unes  on  the 
original  orbit  of  Comet  1892  II.  (Denning),  whit^  was  moTing, 
according  to  M.  Steiner,  in  the  following  hyperbolic  orbit  when 
near  the  Sun : — 

T   1892  May  11-26194  Berlin  M.T. 


X 


I 


22^44'  3'] 
53  24  10  V 
39    41    54  J 


Q 253    24    10  V 1890-0 


log  q  . . ,.       0*29462 
e     1*00035 

He  finds  that  the  original  orbit  was  elliptical,  with  e  a  0*9984. 

A.  C.  D.  C. 

MnroB  Planit  Notes. — ^Four  new  planets  have  been  discovered : 
EC  by  Schwassmann  at  Heidelberg  on  March  28,  FD  by  Keeler  at 
Lick  on  December  6  last.  The  latter  planet  is  only  of  the  17  th 
magnitude,  and  publication  of  the  discovery  was  delayed.  FE,  FF 
were  discovered  by  S.  Hirayama  in  Japan  on  March  6. 

FA  proves  to  be  one  of  the  nearer  membersc^  the  group,  having 
a  mean  daily  motion  of  1098^  The  identity  of  FB  with  (117) 
Lomia  is  confirmed. 

The  following  planets  have  received  permanent  numbers  {Ah. 
Nach.  363s) :— 


Planet. 

DiscoTerer. 

Date. 

Namber. 

EX  ... 

.     Coddington. 

1899  Oct.    4 

445 

ER   ... 

.     Wolf— Schwassmann. 

Oct.  27 

446 

ES    ... 

>» 

ff 

Oct.  27 

447 

ET    ... 

»» 

91 

Oct.  27 

448 

EU  ... 

» 

1» 

Oct.  31 

449 

EV   ... 

»» 

If 

Oct.  31 

450 

EY   ... 

Charlois. 

Dec    4 

451 

EN,  EP,  EQ,  EW,  EZ  proved  to  be  identical  with  (85)  lo, 
(32)  Pomona,  (161)  Athor,  (no)  Lydia,  (415)  respectively.  EG 
does  not  receive  a  permanent  number,  not  having  been  sufficiently 
observed. 

The  planets  (440),  (445)  have  been  named  Theodora  and  Edna 
respectively. 

Bulletin  Astronomiqrte  for  March  contains  some  computations  on 
the  subject  of  the  gaps  in  the  zone  of  minor  planets  by  M.  O. 
Backlund.  He  shows  that  the  mean  motions  5 87 "-6  and  6o7"-o 
are  critical  values,  between  which  the  motion  of  a  planet  would 
appear  to  be  unstable,  but  his  researches  on  this  point  are  not  yet 
concluded. 
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The  approaching  opposition  of  Eros  iiill  a£Eord  a  very  favourable 
opportunity  for  improving  our  knowledge  of  the  Sun's  parallax. 
AH,  Jaum.  No.  480  contains  an  article  by  Prof.  Newcomb,  giving 
diagrams  of  the  hemisphere  of  the  Earth  turned  towards  the  planet 
at  different  times,  and  suggesting  suitable  combinations  of  stations 
for  photographic  observations.  It  is  hoped  that  a  very  large 
number  of  observers  will  co-operate.  Owing  to  its  high  north 
declination,  the  planet  will  be  out  of  reach  of  the  observatories  of 
the  southern  hemisphere  till  January  next.  A.  C.  D.  C. 


Thb  Eclipse  op  May  28. — The  Portuguese  Government  are 
offering  most  generous  aid  to  astronomers  who  will  visit  the 
country  to  observe  the  solar  eclipse.  It  is  necessary  for  a  visitor 
to  provide  himself  with  a  certificate  emanating  from  a  recognized 
observatory,  and  authenticated  by  the  consular  agent,  which  should 
bear  his  name  and  the  number  and  description  of  the  packages  he 
has  with  him,  when  the  following  favours  will  be  granted  :  — 

The  custom-house  authorities  will  give  facilities  for  the  ad- 
mittance of  their  luggage,  and  the  cases  containing  instruments 
will  be  admitted  free  of  charge. 

Guards  of  police,  or  of  soldiers  if  necessary,  will  be  provided  to 
secure  privacy  for  the  observing  camps,  and  in  cases  where 
observing-stations  are  chosen  far  from  centres  of  habitation,  the 
army  will  provide  tents. 

The  telegraph  authorities  will  set  up  temporary  stations  if 
necessary,  and  arrangements  will  be  made  to  supply  the  accurate 
time  of  the  Lisbon  Observatory. 

The  Lisbon  Geographical  Society  offer  abundant  help,  and  put 
their  rooms  at  the  disposal  of  astronomers. 

The  railway  companies  have  consented  to  make  a  reduction  to 
half  fares.  The  State  Bailways  will  even  supply  gratuitous 
tickets. 

To  obtain  these  concessions  astronomers  should  communicate 
with  Capt.  Campos  Eodrigues,  Director  of  the  Lisbon  (Tapada) 
Observatory,  who  has  kindly  issued  a  circular  giving  the  above 
information. 


A  Method  op  PRnrmro  Bassaux.  —  Aa  it  is  sometimes 
necessary  to  be  able  to  imprint  a  r^seau  on  a  photographic  plate 
already  developed,  the  following  recipe  for  doing  so,  by  M.  Henri 
Bourget,  of  the  Toulouse  Observatory,  published  in  the  Bulletin 
Astronomique  for  March,  is  worth  recording : — 

Make  a  i  or  2  per  cent,  solution  of  bichromate  of  ammonia,  and 
a  saturated  solution  of  carmine  in  this. 

Immerse  the  plate  in  the  solution  for  three  or  four  minutes, 
taking  care  to  get  rid  of  all  air-bubbles.  Put  it  to  dry  in  the  dark 
room,  in  a  place  free  from  dust,  with  one  edge  on  blotting-paper 
to  take  up  the  superfluous  fluid. 
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Next  dtkt  apply  to  the  filrn-mde  of  the  plate  the  film-side  of  a 
plate  on  which  a  r^seau  has  been  printed  and  developed ;  put  these 
tof^ether  in  the  printtnfi^frame,  and  expose  to  the  Sun  for  ten 
minutes  or  a  quarter  of  an  hour. 

Take  the  plate  from  the  printing-frame  and  put  it,  without 
washing,  in  the  solution,  and  leave  it  until,  the  rdseau-lines  are 
seen  coloured  iu  red,  the  plate  being  withdrawn  from  time  to  time 
for  examination.  Wash  it  to  get  rid  of  the  excess  of  carmine  and 
bichromate,  and  let  it  dry.  The  stars  will  then  appear  black,  and 
the  rcseau-lines  red.  The  operation  is  more  successful  if  the  plate 
has  not  been  strongly  alumed. 


Thb  Cape  Catalooub  of  Zodiacal  Stabs. — This  lately  pub- 
lished work,  which  was  mentioned  at  the  last  meeting  of  the 
E.  A.  S.  (see  p.  193),  is  not  a  catalogue  of  precision,  but  is  a  list  of 
2798  stars  lying  within  about  6^  degrees  on  either  side  of  the 
Zodiac  which  are  to  be  used  as  reference  points,  when  their  places 
are  accurately  determined,  from  which  the  positions  of  planets,  or 
in  fact  any  other  objects,  can  be  deduced,  the  relative  distances 
being  measured  by  heliometer  or  other  methods.  The  catalogue 
gives  the  places  of  the  stars  to  seconds  of  K.A.  and  minutes  of 
declination,  with  approximate  values  of  the  annual  variation 
in  each  co-ordinate,  so  that  it  forms  a  working  list  for  use  in  the 
observatories  which  undertake  to  make  the  necessary  observations 
for  determination  of  the  accurate  places.  As  a  working  list  it 
might  be  found  useful  by  some  amateurs,  although  there  are  few 
such,  who  use  a  transit-instrumeut.  It  can  be  purchased  of 
Eyre  &  Spottiswoode  for  half-a-cro\»'n. 


A  Spubious  Compawiow  to  Sibius. — In  our  March  number 
(p.  148)  a  note  was  published  respecting  some  observations  made 
by  Prof.  Barnard  of  small  stars  near  Sirius ;  in  the  Astronomuxd 
Journal^  No.  479,  he  announces  that  the  star  which  he  had  called 
H  at  position-augle  281°,  distance  4o"'25,  is  not  a  real  object,  but 
is  a  reflection  from  Sirius.  He  says  that  there  are  two  of  these 
sobjects,  so  that  reversing  the  telescope  will  simply  substitute  the 
one  for  the  other.  The  fact  that  the  telescope  shows  a  similar 
object  near  Frocyon  at  the  same  position-angle  and  dif>tance  makes 
it  evident  that  these  appearances  are  illusory.  They  did  not  exist 
prior  to  1899,  August  29,  on  which  date  the  object-glass  was  taken 
irom  its  cell  and  cleaned. 


DouBLB  Stabs.  —  Prof.   Knorre,  in   Ast,   Nock.   3632,  gives 
measure^  of    26  <8truve  ..pairs    ranging    from   2"*o   to   4''-o   in 
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separation.     He  used  a  double-image  micrometer  attached  to  a 
9^-inch  refractor. 

With  the  Lowell  24-iDch  Messrs.  Boothrojd  and  Cogshall  have 
made  measures  of  145  Bum  ham  stars  mostly  of  south  declination. 
These  measures  were  made  in  1898,  and  will  be  found  in  the  Aat, 
Journal,  No.  478. 

In  No.  480  of  the  same  journal  is  a  list  of  100  new  doubles 
found  by  Prof.  Hussey  at  Lick.  These  stars  lie  in  the  zone 
—  10°  to  —13°  Dec.  Porty  are  under  i*  separation,  and  the  list 
ought  to  furnish  some  interesting  pairs. 

Forty-seven  new  pairs  found  in  the  zone  —  2°  to  —  10*^  Dec.  by 
Prof.  E.  G.  Aitken  are  published  in  the  Agt.  Nach.  3635.  These 
are  the  same  class  of  stars  as  those  in  Prof.  Hussey's  li^t,  16  of 
them  being  under  i"  separation. 


Obituaby. — Miss  Catusbinb  Wolfe  Bbuce.  We  regret  to 
see  the  announcement  of  the  death  of  this  generous  lady,  whose 
many  and  munificent  gifts  in  aid  of  astronomical  science  have  been 
frequently  referred  to  in  these  pages. 


The  Managers  of  the  Boyal  Institution  have  awarded  the 
Actonian  Prize  of  100  guineas  to  Sir  William  Huggins,  K.C.B., 
F.E.S.,  and  Lady  Huggins  for  their  work  '  An  Atliw  of  Repre- 
sentative Spectra.' 

A  TELE6BAM  wss  circulated  by  the  Kiel  Bureau  on  April  10, 
saying  that  from  four  spectrograms  Belopolsky  has  been  able  to 
confirm  the  short  rotation- period  of  Venus.  We  need  scarcely 
remind  our  readers  that  certain  investigators  have  shown  that 
Venus  rotates  in  about  24  hours,  whilst  others  affirm  that  the 
period  is  about  223  days. 

On  account  of  the  proximity  of  the  total  solar  eclipse,  and  the 
consequent  absence  of  astronomers  from  England,  Visitation  Day 
at  Greenwich  will  not  be  on  the  first  Saturday  in  June  this  year, 
but  will  probably  be  at  the  end  of  the  month. 

The  Bruce  Gold  Medal  of  the  Astronomical  Society  of  the 
Pacific  has  been  awarded  to  Dr.  David  Gill,  C.B.,  F.R.S.,  for  dis- 
tinguished services  to  astronomy. 

BiBTH. — On  April  17,  at  Lee,  the  wife  of  the  Savilian  Professor 
of  Astronomy,  of  a  daughter. 

VOL.  TUU.  T 
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Ths  next  Meeting  of  the  Boyal  Astronomical  Society  will  be 
on  May  ii,  of  the  British  Astronomical  Association  on  May  30. 


From  an  Oxford  Note-Book. 

The  eclipse  which  will  have  occurred  before  the  next  number  of 
this  magazine  appears  will  not  afford  so  many  opportunities  as 
usual  of  meeting  our  cheery  American  friends,  for  ^ey  and  we  can 
both  see  it  by  remaining  more  or  less  at  home.  Mr.  Charles  Burck- 
halter  kindly  reminds  me  that  he  still  owes  me  two  pots  of  jam, 
which  he  borrowed  in  Japan  in  1896  aud  forgot  to  repay  in  India, 
and  as  we  shall  not  meet  this  year  he  is  afraid  I  must  wait  for 
Sumatra  next  year.  This  I  am  fully  prepared  to  do,  wishing  him 
every  success  in  the  meantime  with  his  beautiful  buzzing  screens, 
which  we  hope  will  give  us  a  complete  picture  of  the  corona  at  all 
distances  from  the  limb.  Several  interesting  experiments  are  to 
be  tried  in  America ;  I  hear  that  the  Terkes  Observatory  party  are 
to  use  a  60-foot  lens,  with  a  coelostat,  which  ought  to  give  fine 
pictures.  And  Prof.  Pickering  has  a  comprehensive  scheme  for 
finding  an  intra-Mercurial  planet,  if  there  is  one. 


The  mention  of  intra-Mercurial  planets  recalls  the  name  of 
Lewis  Swift,  and  I  was  delighted  to  hear  yesterday,  through  Prof. 
Barnard,  that  this  veteran  observer  will  in  all  probability  be  able 
to  take  a  share  in  the  observation  of  this  eclipse,  and  is  anxious  to 
have  another  look  for  an  intra-Mercurial  planet.'  I  call  him  a 
veteran,  for  he  is  80  years  old  as  we  ordinarily  reckon  years, 
though  he  claims  to  reckon  (by  birthdays)  as  a  youth  of  19,  having 
been  bom  on  February  29,  1820.  He  certainly  has  the  stout 
heart  of  youth,  for  hear  how  he  announces  a  sad  misfortune  that 
has  lately  come  to  him : — "  1  am  sorry  to  inform  you  that  my  good 
eye  has  partially  failed,  and  in  consequence  I  have  done  no  ob- 
serving of  consequence  in  nine  months.  I  have  discovered  my 
last  comet  and  nebula.  This  is  a  calamity  to  happen  to  a  yoath 
only  19  years  old.  Weather  warm  and  pleasant."  May  we  all 
meet  trouble  as  cheerily  at  the  advanced  age  of  19,  or  even  20  ! 
I  have  heard  it  said  that  the  world  has  treated  this  hardworking 
courageous  observer  far  from  well  financially,  and  he  would  be 
glad  to  sell  his  large  telescope ;  it  may  conceivably  be  of  some  use 
to  him  to  mention  this  fact  here. 


In  his  own  land  Dr.  Lewis  Swift  apparently  has  a  great 
reputation  among  people  of  enquiring  minds,  and  judging  from  a 
specimen  of  their  letters  which  was  published  in  the  Pasadena 
(California)  Daily  News  for  March  29,  and  sent  me  by  an  amiable 
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correspondent,  1  should  saj  he  must  get  considerable  amusement 
from  such  admirers.  The  letter  is  as  good  a  thing  of  its  kind  as 
I  have  ever  seen,  and  I  venture  to  give  it  verbatim.  Those  who 
read  it  will  probably  agree  that  though  the  man  maj  not  be  ^'  rich 
nor  extravigant,"  his  views  are  not  undeserving  of  these  epithets. 

March  15,  1900. 

Professor  Swift  Dear  Sir  my  name  is  Joseph  Stonham  I  live  near 
Emporium  Cameron  Co  Pa  I  am  a  carpenter  by  traid.  I  am  not  rich  nor 
extrayiffant  But  I  have  peculiar  views  conseming  the  inside  of  this  world 
my  notion  is  that  this  world  is  holoueh  inside  like  a  cocoanut  shel  that  there 
is  openings  at  the  poles  say  about  a  tnousand  miles  in  cicumfrense  and  there  is 
currents  of  air  passing  in  and  out  that  keeps  the  earth  piyioted  on  its  axes  also 
that  the  sun  shines  in  at  one  end  in  June  and  at  the  other  end  in  desember 
also  that  where  it  strikes  square  on  the  inside  of  the  shel  it  heat  up  a  belt 
around  the  inside  the  same  as  it  does  on  the  out  side  where  the  torid  zone  is 
causing  day  and  knight  summer  and  winter  an  the  inside  the  same  as  on  the 
outside  also  my  notion  is  that  the  shel  is  about  500  miles  in  thickness  and 
that  would  cause  the  holow  inside  to  be  about  7000  miles  across  which  would 
gire  plenty  of  room  for  clouds  and  winds  the  same  as  on  the  out  side  and  as 
for  a  moon  the  whole  arch  overhead  would  be  a  moon  at  night  for  those  who 
might  be  living  inside  also  my  notion  is  that  as  the  world  is  one  quarter  land 
and  three  quarters  watter  on  the  outside  so  it  is  3  quarters  land  and  one  quarter 
waiter  on  tne  inside  in  that  case  we  have  not  seen  only  one  quarter  of  the  good 
farming  land  in  this  world  yet.  als  when  we  go  there  we  shal  round  rite 
around  over  the  edge  of  the  shell  which  is  about  500  miles  thick  and  get  rite 
around  into  the  inside  and  as  we  round  over  the  edge  of  the  shel  we  shal  cum 
to  a  belt  of  2  or  3  hundred  miles  in  width  which  the  sun  shines  square  down 
upon  our  heads  and  it  will  be  a  warm  climate  that  will  bee  our  half  way  house 
then  we  shall  have  to  pass  another  cold  barer  which  I  think  will  be  rather  less 
than  the  one  on  the  outside  and  then  we  shal  find  the  inside  much  like  the 
outside  with  teraprid  zones  and  torid  zones  and  a  splendid  climate  and  trees 
and  vegitation  much  taller  &  more  lucsurant  than  we  have  them  on  the  outside 
that  all  these  things  may  bee  as  I  imagine  I  think  there  is  very  litle  doubt  how 
fine  it  would  be  to  take  a  view  in  the  inside  with  your  great  instruments  at  the 
oposit  side  and  pehaps  see  a  large  steam  boat  sailing  directly  over  your  head 
about  7000  miles  distant  like  you  would  be  looking  at  the  moon,  in  support  of 
my  theory  1  would  ask  you  to  examine  the  rings  of  satum  and  see  if  tney  are 
not  pretty  near  on  the  same  plan  and  perhaps  satum  her  self  is  also  below  as  I 
have  imagined  and  jubter  to.  these  notions  seam  far  more  sensible  to  me  than 
to  think  Uiat  the  world  is  all  solid  inside  you  see  it  looks  far  more  sensible 
that  the  Lord  would  make  it  so  on  acount  it  would  be  so  mch  more  useful.  I 
would  hke  to  ask  you  what  you  think  of  it  yours  truly 

ndyegg  J08BPH  SroirnAM. 

East  Emporium  Camron  Co  Pa 

But  to  return  to  the  eclipse :  it  will  interest  many  to  learn  that 
the  Royal  Astronomical  Society  are  making  it  possible  for  their 
Assistant-Secretary,  Mr.  W.  H.  Wesley,  to  go  to  Algiers. 
Mr.  Wesley  has  had  more  to  do  with  drawing  the  coi'ona  than 
anyone  that  ever  lived,  but  he  has  never  seen  it ;  all  his  acquaint- 
ance with  it  is  derived  from  photographs.  Now  as  Secretary  S.  P. 
Langley  has  recently  remarked,  those  who  have  seen  the  corona 
know  that  there  is  a  vast  amount  of  beautiful  detail  which  the 
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photographs  do  not  show,  and  it  is  eminently  desirable  that  eye- 
observations  should  supplement  photographic.  If  anyone  ia  in  a 
position  to  make  the  most  of  an  opportunity  for  seising  on  those 
features  which  do  not  appear  on  the  photographs,  I  fiuicy  Mr. 
Wesley  is  that  person.  He  will  further  profit  by  the  very  great 
kindness  of  M.  Trepied,  who  has  offered  him  the  use  of  a  large 
instrument,  possibly  the  equatorial  coude,  for  his  examination  of 
the  coronal  structure,  instead  of  some  small  instmment  auch  aa 
could  be  taken  out.  This  is  a  piece  of  international  courtesy  which 
has  probably  never  been  equalled,  and  does  one  good  to  hear  of. 
We  must  try  and  keep  the  clouds  away. 


It  is  good  news,  too,  that  a  coelostat  is  to  be  used  in  America  : 
we  who  have  used  the  instrument  feel  sure  that  it  will  be  appreci- 
atini  by  others.  It  is  exactly  the  thing  for  eclipse  work.  Talking 
of  coelostats  reminds  me  that  in  a  lecture  the  other  day  I  alluded 
to  Joshua*s  commands  to  the  Sun  as  a  preliminary  to  explaining' 
about  a  coelostat ;  and  after  the  lecture  one  of  my  audience  sent 
me  the  following  extract  from  a  Hotel  Visitors'  Book,  dated 
1854:— 

Dr.  Dodd  stopped  the  night ;  perfectly  eatisfied. 

(Below  in  another  handwriting) : 

In  Scripture  we're  told,  that  Joshua  of  old 

**  Stopped  the  daj  "  when  he  slew  the  Philistines ; 

See  all  Kent  in  a  fright,  Dr.  Dodd  '*  stopped  the  nighV^ 
Whilst  he  stayed  to  refresh  his  intestines. 


The  practice  of  inviting  questions  from  the  audience  at  the  end 
of  a  lecture  has  almost  become  obsolete ;  but  questions  are  some- 
times volunteered  in  writing.  A  lecturer,  who  had  patiently  con- 
ducted his  hearers  through  a  course  on  spectmm-analysis  (not 
myself  this  time),  was  favoured  with  the  following  enquiry : — 
**  Will  you  kindly  tell  me  where  I  can  buy  a  spectrum,  and  what 
is  the  best  to  ask  for  ?  I  want  a  good  one  for  amateur  work. 
Are  tiiey  very  expensive  ?  " 

As  the  springtime  has  come  it  seems  as  though  we  ought  to  have 
something  in  the  nature  of  a  poem,  and  I  have  been  saving  the 
following  curiosity  for  some  time  to  celebrate  the  opening  of  May 
with  ;  the  author  *s  name  is  Merry  vale : — 

The  Sun  uprises  with  the  day ;  gay  May 
Spreads  all  the  treasures  of  the  spring ;  rinff,  sing 
Sweet  warblers  of  the  glen  and  hill ;  trill,  fill 
The  woodlands  with  your  merry  note ;  float,  boat 
Where  joy  brings  gladness  to  the  eye ;  fly  high 
Blithe  lark,  &c.,  &o. 
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THE    OBSERVATORY, 

A   MONTHLY    REVIEW   OF    ASTRONOMY 

Vol.  XXIII.  JUXK,  1900.  No.  293. 


MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY, 

Friday,  1900  May  11. 

Mr.  E.  B.  Knobbl,  Pre^ulent^  in  the  Chair. 

Secretaries :  H.  F.  Nbwjlll,  M. A.,  and  W.  H.  Maw  (vice 
F.  W.  Dyson). 

The- Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

Mr.  Maw,  Fifty-two  presentM  have  been  received  since  the 
date  of  the  last  Meeting ;  among  them  are  the  following  books : — 
Prof.  F.  K.  Ginzel's  '  Specieller  Xnnon  der  Sonnen-  und  Mond- 
finstemisse ' ;  Vol.  xliv.  part  i.  of  the  '  Harvard  Observatory 
Annals/  which  consists  of  tlie  Revision  of  the  Harvard  Photo- 
metry ;  and  a  book  on  the  coming  Eclipse  of  the  Sun,  issued  and 
presented  by  the  Director  of  the  Lisbon  Observatory.  We  have 
also  received  from  Bev.  E.  Ledger  a  lantern-slide  facsimile  of 
Capt.  Cook's  original  observations  of  the  Transit  of  Venus,  1769. 

A  vote  of  thanks  was  ac<;orded  to  the  donors,  and  the  lantern- 
slide  was  thrown  on  the  screen. 

The  President.  1  have  received  a  letter  from  Dr.  Common, 
and  the  Council  have  asked  me  to  communicate  its  contents  to 
yoD.  It  is  to  the  effect  that  the  British  Association  has  made  a 
new  departure  in  the  Section  *'  A,"  which  has  usually  dealt  with 
mftthematical  and  astronomical  questions.  A  Sub-section  to 
Section  "  A  "  has  been  formed,  which  is  to  be  devoted  to  Astro- 
nomy, and  Dr.  Common  has  been  appointed  President.  He 
therefore  asks  me  to  give  notice  that  any  astronomical  communi- 
cation to  the  British  Association  should  be  sent  to  the  Sub-section 
of  Section  "A." 

Rev.  A,  L,  Cortie  then  read  a  paper  on  the  Duration  of  the 
Greater  Sun-spot  Disturbances  in  the  years  1 881 -1899.  The 
number  of  drawings  of  the  solar  surface  made  at  the  Stonyhurst 
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Observatory  during  tbe  last  nineteen  years  amounts  to  more  than 
3400,  or,  on  an  average,  one  for  every  two  days.  All  the  greater 
solar  disturbances — such,  namely,  as  attained  an  area  of  one- 
thousandth  part  of  the  8un*s  visible  hemisphere — have  been  recorded 
at  least  at  some  period  of  their  life-histories.  Beoently  all  such 
disturbances  have  been  charted,  after  the  manner  of  and  in 
succession  to  Carrington's  well-known  charts,  and  their  life- 
histories  written.  This  work  has  been  done  under  the  direction 
of  Father  Sidgreaves,  and  I  have  been  able  to  use  these  materials 
in  drawing  up  the  present  paper.  I  am  also  greatly  indebted  to 
the  Greenwich  volumes  of  sun-spot  positions  and  areas  in  deducing 
the  mean  heliographic  coordinates  of  the  centres  of  the  various 
groups.  The  paper  consists  of  a  Table  and  a  Summary.  The 
number  of  greater  disturbances  collected  in  the  Table  during  the 
period  under  review  amounts  to  115.  With  regard  to  the  dis- 
turbances, they  are  not  necessarily  confined  to  single  groups  of 
spots,  but  also  include  such  as  were  due  to  several  recurrences  of 
outbursts  of  spots  in  approximately  the  same  position.  They  are 
distinguished  as  "  single  "  and  "  composite."  The  main  problem  I 
set  before  myself  in  drawing  up  the  Table  was  the  determination 
of  the  duration  of  such  disturbances,  so  as  to  arrive  at  a  mean 
value  for  the  life  of  outbursts  of  solar  spots.  Assuming  Carring- 
ton's  value  25*38  for  the  period  of  a  solar  rotation,  and  arranging 
the  disturbances  in  order  of  duration  according  to  solar  rotations, 
the  greatest  number  of  disturbances,  29*6  per  cent.,  are  found  to 
remain  visible  for  i  to  2  rotations,  and  24*3  per  cent,  for  o  to  i 
rotation.  Taking  the  mean  duration  of  a  disturbance  from  the 
whole  number  of  disturbances  discussed,  the  result  is  56  days; 
while  if  we  confine  our  attention  to  such  as  were  born  and  died  on 
the  visible  hemisphere,  the  result  is  52*4  days.  Hence  we  may 
conclude  that  the  mean  duration  of  a  solar  disturbance  is  slightly 
more  than  two  rotations.  The  greatest  duration  of  any  disturbance 
was  in  tbe  case  of  a  composite  disturbance,  which  consisted  of 
four  very  large  spot-groups,  and  thirteen  others  of  smaller  dimen- 
sions, succeeding  one  another  in  a  restricted  region  of  the  soUr 
sur^e,  and  which  were  obviously  connected  one  with  the  other. 
This  lasted  527  days,  or  for  more  than  20  (nearly  21)  rotations, 
from  September  25,  1891,  to  March  5,  1893. 

Following  the  Table  is  a  Summary,  which  contains  a  short 
account  of  the  succession  of  the  disturbances  during  the  nineteen 
years,  lind  points  out  the  chief  subjects  suggested  for  future  study. 
These  points  are  further  briefly  re-stated  at  the  end  of  the  paper. 

Some  of  these  deal  with  what  may,  perhaps,  be  termed  the 
*'  alternation  "  in  sun-spot  disturbances.  All  solar  observers  are 
aware  that  a  large  group  of  spots  usually  contains  two  greater 
members,  a  leader  and  a  rearmost  spot,  smaller  spots  being  inter- 
spersed between  them.  Sometimes  one  of  these  spots  will  develop, 
sometimes  the  other,  a  kind  of  alternating  a^^ion  being  perceptible. 
A  similar  alternating  action  seems  to  belong  to  groups  of  spots  in 
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Ki^bis  wise,  that  a  disturbauce  north  of  the  solar  equator  is  aaswered 

ttDj  its  fellow  in  character  and  position  south  of  the  equator.     One 

i^triking  example  is  that  which  includes  Nos.  98  and  99  of  the 

^Xable,  when  two  extended  groups  of  spots  answered  one  another, 

:saot  only  in  character  and  position,  but  also  in  indioation  to  the 

-Sun's  equator.     Furthermore  a  suspicion,  which  may  perhaps  be 

-^>xilj  the  result  of  a  set  of  curious  coincidences,  is  suggested  by 

Ahe  summary,  that  often  one  set  of  quiet  rotations  will  alternate 

^■vrith  an  equal  set  of  disturbed  rotations.    Again,  in  the  years  1881 

-fto  1886  September  the  number  of  great  outbursts  in  each  region 

ijaorth  and  south  of  the  Sun's  equator  was  almost  equal,  but  since 

-iJiat  date  the  preponderance  has  been  markedly  and  remarkably  in 

favour  of  the  southern  regions.     This  fact  has  also  been  noted  in 

*he  papers   presented  to  the  Society  from  the  Greenwich  Ob- 

eervatory.    If  in  the  near  future  a  period  should  occur  in  which 

^he  disturbance  should  be  mainly  confined  to  the  northern  latitudes, 

It  would  be  a  remarkable  extension  of  the  alternating  action  of 

tihese  foci  of  solar  disturbauce.     The  mode  of  action,  too,  of  the 

forces  causing  the  disturbances  which  are  associated  calls  for  notice. 

^t  first  it  is  intermittent,  disturbances  recurring  in  approximately 

the  same  position,  with  the  intermission  of  one  or  more  quiet 

xotations.     Then  the  forces  seem  to  gather  strength,  and  the  action 

eolminates  in  a  big  outburst,  to  be  succeeded  by  other  intermittent 

recurrences  of  the  spot-groups.     This  is  true  of  the  maximum 

periods  of  solar  activity,  for  at  a  minimum  the  action  is  seemingly 

restricted  to  the  intermittent  mode  of  manifestation. 

I  may  perhaps  be  allowed  to  mention  a  matter  akin  to  the  subject 
of  the  present  paper,  and  that  is  as  to  the  origin  of  the  dark  holes, 
£rat  observed  by  Daw  es,  in  the  umbrsB  of  spots.  Observing  a  spot 
recently,  1  seemed  to  see  a  faculous  veil  extend  from  the  bright 
interstices  in  the  penumbra  over  the  dark  umbra,  but  leaving 
certain  portions  uncovered.  The  portions  of  the  umbra  covered 
by  the  veil  were  of  a  less  dark  tint  than  the  dark  patches  or  holes 
uncovered,  and  hence  the  distinction.  However,  1  speak  guardedly 
on  the  matter,  as  I  have  only  observed  the  process  once,  and 
corroborative  observation  will  be  needed  to  justify  any  such  hypo- 
thesis as  to  the  origin  of  these  so-called  holes  in  the  umbra. 

The  President,  Father  Gertie's  paper  is  of  extraordinary  interest, 
and  suggests  many  questions  that  we  should  like  to  have  elucidated. 
There  is  one  question  I  should  like  to  ask  him  at  once.  He  has 
stated  in  the  case  of  a  certain  great  disturbance,  which  lasted  more 
than  twenty  rotations,  that  the  spot-group  extended  over  30  or  40 
degrees  of  longitude.  What  was  the  range  in  latitude  of  the 
group? 

Rev.  A,  L,  Cortie,  The  group  lay  in  longitude  249°  to  281% 
and  in  latitude  between  13°  and  27°  S. 

Mr,  Maunder,  I  should  like  to  confirm  your  statement,  Sir, 
with  regard  to  this  paper,  that  it  is  one  of  extraordinary  interest. 
It  cortflmily  is  so  to  myself,  and  I  am  very  glad  that  Father  Cortie 
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has  brought  the  sabject  up  again  lest  any  of  us  should  fidl  into 
the  delusion  that  there  was  not  a  very  wide  and  rich  field  still  to 
be  worked  in  the  direction  of  sun-spots.  One  of  the  moat 
interesting  points  to  my  own  mind  that  Mr.  Cortie  mentioned,  was 
the  recurrent  outbursts  north  and  south.  He  evidently  connected 
the  outbursts  north  and  south  of  the  equator.  That  is  a  pheno- 
menon which  I  have  noticed  repeatedly  during  my  25  years'  work 
at  Greenwich.  Further,  we  find  that  there  are  times  when  the 
Sun,  as  a  whole,  seems  to  respond  to  some  influence,  for  disturbances 
will  arise  on  a  given  day,  or  within  a  day  or  two,  over  a  very  wide 
region.  There  are  two  points  which  occur  to  me  which  are  sig- 
nificant and  should  be  carefully  followed  up,  as  they  may  give  us  a 
shrewd  hint  as  to  the  depth  to  which  sun-spots  extend.  We  find 
in  the  formation  of  a  certain  tjrpe  of  group  that  the  leader  spot 
will  move  away  from  the  bulk  of  the  group  at  the  rate  of  7000  to 
8000  miles  a  day.  The  rate  is  a  very  defined  one.  I  do  not  think 
that  you  will  find  that  the  rate  varies  much,  and  it  is  evident  that 
it  has  something  to  do  with  the  depth  at  which  the  disturbance 
originated.  There  is  another  matter,  and  that  is  the  average  size 
for  a  perfectly  circular  stable  spot,  which  is  very  much  the  same  at 
one  time  as  at  another.  From  10,000  to  20,000  miles  in  diameter 
is  about  the  size  of  the  circular  stable  spot.  Tou  may  get  spots 
which  are  very  much  larger,  but  if  they  are  larger  than  20,000 
miles  you  will  soon  have  them  break  up.  I  thought  I  would 
mention  this  in  addition  to  the  points  which  Mr.  Cortie  has 
brought  forward  as  subjects  for  further  study. 

Mr,  Newhegin.  There  is  one  question  I  would  ask  Mr.  Corjie. 
He  may  have  stated  the  point,  but  I  did  not  quite  catch  it.  When 
the  southern  hemisphere  answers  to  the  northern  hemisphere,  how 
long  may  the  interval  be  before  the  answering  outburst  comes  in 
the  south  latitude  after  it  has  appeared  in  the  north  latitude  ?  Is 
it  soon  after  or  long  after  ? 

Eev.  A.  L,  Cortie.  I  have  instances  put  down  in  the  Table. 
For  example,  No.  S^  seems  to  answer  No.  82.  No.  82  was  first 
seen  in  the  year  1894  on  September  5,  and  the  answering  dis* 
turbance  started  on  November  26.  No.  89  responds  to  No.  88. 
No.  88  was  first  seen  on  1895  August  i,  and  died  on  November  2, 
while  89  was  first  seen  on  September  26  and  was  last  seen  on 
November  30.  However,  there  does  not  seem  to  be  any  fixed  law 
as  regards  the  time  when  they  succeed  relatively  to  one  another. 

Mr.  M.  Horner.  I  am  rather  disappointed  by  Mr.  Cortie's 
paper  because  I  thought  he  was  going  to  bring  out  something  of 
the  evident  connection  between  these  phenomena  and  the  faculs^* 
I  should  like  to  ask  whether  his  notes  show  if  the  spots  have 
any  relation  to  the  faculse  or  to  the  prominences  ? 

Mr,  Maw,  I  have  been  particularly  interested  by  that  part  of 
Mr.  Cortie's  paper  in  which  he  refers  to  the  variation  in  blackness 
of  the  umbra  of  sun-spots.  I  gather  that  Mr.  Cortie  considers  this 
is  caused  by  the  spreading  of  more  or  less  luminous  matter  in  an 
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^^-^T^^ular  manner  over  the  surface  of  the  umbra.    My  opportunities 
'^BoT  solar  observations  have  been  limited,  but  I  have  paid  all  the 
j^ttention  I  coald  to  this  feature,  and  I  have  been  led  to  an  opposite 
^sondusion  to  Mr.  Cortie,  and  that  is,  that  the  mottling  is  caused 
'by  luminous  matter  below,  and  not  upon,  the  surface  of  the  pen- 
Yimbra.     Last  year  1  was  watching  a  sun-spot  in  which  a  bridge 
"^as  forming,  and  this  bridge  stopped  at  a  short  distance  from  the 
jpenumbra.    At  a  later  period  I  could  trace  this  bridge  as  a  very 
xaint  luminous  streak  beyond  where  it  stopped,  in  fact  quite  across 
^he  umbra.    1  have  seen  many  other  less  striking  instances  in 
^vrhich  there  were  apparently  veins  of  luminous  matter  submerged 
mn  the  dark  matter  of  the  umbra,  the  spaces  between  these  veins— 
^^hich  I  have  termed  "submerged  bridges" — forming  the  very 
^ark  spots  or  nuclei.     The  only  difference  between  Mr.  Cortie's 
idews  and  mine  is  that  to  me  the  lighter  portions  of  the  umbra 
-Appear  to  be  due  to  submerged  luminous  matter  rather  than  to 
luminous  matter  situated  on  the  top  of  the  umbra.     1  do  not  know 
ivhether  Mr.  Cortie  has  traced  these  faintly  luminous  veins,  but  I 
liave  seen  them  well  on  a  dozen  or  twenty  occasions.     They  can 
only  be  observed  under  favourable  circumstances,  and  I  have  never 
l)een  able  to  see  them  except  with  a  Dawes  eyepiece,  using  a 
email  aperture,  which  practically  shuts  out  the  whole  of  the  pen- 
umbra.    If  there  is  anything  like  a  glare  in  the  field  of  view  you 
<ainnot  see  these  markings  at  all. 

T?ie  President.  Our  Meeting  is  honoured  this  evening  by  the 
presence  of  Dr.  Gill,  from  the  Cape.  The  Society  is  always 
most  happy  to  extend  a  cordial  welcome  to  Dr.  Qill  when,  after 
his  periodic  time  of  three  or  four  years,  he  returns  to  perihelion. 
We  have  watched  the  notices  he  has  been  kind  enough  to  send  us 
for  the  Council's  Annual  Beport  of  the  progress  of  the  great  work 
he  is  carrying  on  at  the  Cape.  We  view  vrith  great  interest  the 
prospect  of  the  work  he  is  Ukely  to  carry  out  under  the  auspices 
of  the  very  generous  means  which  have  been  placed  at  his  disposal. 
We  are  roost  happy  to  see  him  present  this  evening,  and  I  would 
invite  him  to  make  some  remarks  about  the  work  be  has  in  hand, 
and  that  which  he  proposes  to  aocomphsh. 

Dr.  GUI.  It  is  always  to  me  a  very  great  pleasure  when  coming 
to  this  country  to  meet  this  Society,  and  to  receive  the  kind 
welcome  which  is  invariably  accorded  to  me.  The  President  has 
asked  me  to  give  some  account  of  the  work  at  the  Cape  Ob- 
servatory. I  had  intended  to  give  some  account  of  the '  McClean 
Equatorial,  but  1  will  defer  that  to  the  next  Meeting,  because  I 
have  had  the  misfortune  to  mislay  some  slides  which  I  had  nrepared 
to  illustrate  my  description  of  the  instrument.  Instead  of  de- 
scribing the  instrument  to-night  I  will  speak  a  little  of  the  work 
we  have  been  doing.  I  think  the  last  time  I  was  here  the  volumes 
describing  the  work  of  determining  the  solar  parallax  were  not 
printed,  but  they  have  since  been  completed  and  distributed.  Since 
that  time  the  second  and  third  volumes  of  the  Cape  ^Durch- 
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mnsterang '  have  been  completed.  The  second  volome,  I  know,  i» 
in  the  hands  of  the  Society,  and  the  third  yolome  is  printed  and 
will  be  in  yonr  hands  in  a  very  short  time.  I  should  hke,  in  con- 
nection with  that  work,  to  say  that  all  my  life  I  have  been  yei^ 
fortunate  in  the  colleagues  and  friends  who  have  worked  with  me. 
Without  their  assistance  the  great  variety  of  work  which  has  fallen 
to  the  lot  of  the  Cape  Observat^iiy  would  have  been  impossible  f 
and  especially  in  connection  with  this  '  Durchmusterung  I  widi 
to  mention  the  name  of  a  man  who,  through  thick  and  thin, 
and  with  very  small  material  support,  but  with  indomitable 
energy,  has  been  the  man  who  has  made  that  work  possible — ^I 
mean  Prof.  Kapteyn.  When  the  project  occurred  to  me,  after 
making  the  photograph  of  the  Comet  of  1882,  and  it  seemed  that 
photography  afforded  the  best  means  for  the  accomplishment  of 
this  work,  but  when  the  aid  of  the  Boyal  Society  ruled  me,  I 
thought  it  probable  that  the  completion  of  the  *  Durchmusterung' 
would  have  to  be  the  work  of  my  old  age,  after  my  retirement  from 
official  life.  Then  came  Prof.  Kapteyn.  He  offered  to  do  the 
measurement  of  the  plates,  and  he  has  done  it  with  a  care  and  com- 
pleteness which  is  beyond  all  praise.  I  know  it  is  an  unusual  thing 
for  one  joint  author  of  a  work  to  speak  in  praise  of  that  work,  but 
Kapteyn's  share  of  the  work  has  been  so  much  greater  than  mine 
that  I  can  speak  of  it  thus  without  feeling  any  loss  of  modesty.  I 
have  been  fortunate  in  my  present  Secretary.  My  Secretary, 
Mr.  Innes,  has  no  official  responsibility  in  connection  with  observa- 
tions, but  he  has  undertaken  the  responsibility  of  revising  the  work. 
He  has  devoted  himself  during  the  past  year  to  hunting-up  the  origin 
of  all  discrepancies  between  the  *  Durchmusterung '  and  catalogues 
of  precision.  In  every  instances  it  has  been  shown  that  those 
discrepancies  are  not  due  to  the  Cape  work,  but  to  the  catalogue 
of  precision,  in  a  very  great  many  cases  to  variable  stars.  He  has 
discovered  a  good  many  variable  stars,  and  those  who  will  do  me 
the  favour  to  read  the  third  volume  when  it  comes  out  will  find  a 
preliminary  list  of  the  errors  and  discrepancies  which  have  been 
discovered  in  the  revision.  Of  course  the  revision  is  not  complete, 
and  the  full  detail  of  that  will  be  found  in  the  subsequent  volume. 
Another  work  which  has  been  on  hand  for  some  time,  and  which 
is  now  all  but  through  the  press,  consists  of  researches  which  have 
been  made  from  time  to  time  principally  by  myself,  Mr.  Finlay, 
and  by  a  young  Dutch  friend,  Mr.  de  Sitter.  These  investigations 
are  the  parallaxes  of  the  southern  stars,  and  the  results  are  now  in 
the  press  and  will  very  soon  be  in  your  hands.  They  afford  us  a 
means  of  generalizing  to  some  extent  upon  the  constitution  of  the 
universe  on  various  points  in  sidereal  astronomy.  We  know  from 
the  researches  of  Froi,  Elkin  and  Mr.  Roberts,  a  South-African 
astronomer,  that  the  mass  of  the  star  a  Centauri  is  about  equal  to 
the  mass  of  the  Sun.  I  will  now  show  you  a  photograph  of  the 
spectrum  of  a,  Centauri  compared  with  that  of  the  Sun.  In 
taking  this  photograph  the  middle  part  of  the  SnuHspectrnm  was 
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drat  oat  by  a  tbin  tongue  of  gold  across  the  slit,  and  its  place  is 
^ken  by  the  spectrum  of  the  star,  and  joa  see  the  spectra  are 
identical.  I  think  it  is  very  important,  with  regard  to  oar 
Imrowledge  of  the  brightness  of  the  San  as  a  star  in  space, 
that  we  find  the  mass  of  a,  Centauri  identical  with  that  of  the 
San,  and  we  find  also  the  spectra  of  the  two  bodies  identical, 
and  it  is  not  unreasonable  to  assume  that  the  absolute  light 
given  by  the  two  bodies  is  identical.  That  being  so,  we  know 
the  visual  magnitude  of  a  Centauri,  and  we  know  if  we  were  to 
shift  the  Sun  to  a  distance  which  would  correspond  to  the  dis 
tance  of  a,  Centauri,  we  should  have  a  star  similar  in  appearance 
and  light  to  a,  Centauri,  and  we  also  find  if  we  suppose  the 
average  parallax  of  a  first-magnitude  star  is  one-tenth  of  a 
second,  which  is  very  nearly  the  case,  our  Sun  wotdd  appear  a 
little  brighter  than  a  5th>magnitude  star.  That  I  think  is  an 
important  generalization  in  cosmical  astronomy.  Then  with  this 
fact  before  us,  and  with  our  knowledge  of  the  parallax  of  many 
stars,  we  can  come  to  another  conclusion.  Take,  for  example,  that 
wonderful  runaway  star  with  an  annual  proper  motion  of  8^ 
seconds,  which  was  discovered  by  Prof.  Kapteyn  and  Mr.  Innes. 
The  parallax  of  that  star  has  been  determined  and  found  to  be 
about  o''*3.  Its  magnitude  is  8*5,  so  that  its  total  light  energy  is 
only  *oo3  of  the  total  light  given  out  by  the  Sun.  Take  a  star  like 
Canopus.  The  observations  show  a  parallax  of  a  few  thousandths 
of  a  second  of  arc,  which  is  less  than  the  probable  error.  We  havo 
here  a  star  about  which  we  can  form  no  opinion  whatever  as  to  its 
brillancy ;  but  if  we  assume  that  the  parallax  of  the  comparison 
star  is  o"-oi ,  then  the  absolute  brightness  of  Canopus  would  1:^  about 
20,000  times  the  brightness  of  the  Sun.  Or  if  we  suppose  the 
parallax  of  the  comparison  stars  to  be  o"*o5,  it  would  be  3000 
or  4000  times  the  Sun's  brightness.  In  other  words,  we  have 
stars  of  known  absolute  brightness  ranging  from  3000  or  4000 
times  of  brightness  of  the  Sun  to  '003  of  the  Sun.  One  star  may 
be  100,000  times  in  absolute  brightness  greater  than  another 
star.  Thus  if  we  go  parallax-hunting  for  the  sake  of  finding 
large  parallaxes,  it  is  of  little  use  being  guided  by  the  magnitude 
of  the  star.  Mr.  McClean  has  said,  in  his '  Stellar  Spectra,'  that  the 
helium  stars  are  apparently  collected  together  in  groups  in  certain 
parts  of  the  heavens.  In  that  case,  and  if  the  helium  stars  are  col- 
lected in  groups  in  space,  it  is  most  possible  that  the  comparison  stanT 
which  we  have  employed  for  finding  the  parallax  of  bright  helium 
stars  are  also  helium  stars,  and  if  the  comparison  stars  we  have  used 
are  only  neighbouring  stars  of  the  same  group  we  should  expect  to 
find  very  small  parallaxes ;  and,  as  a  matter  of  fact,  in  the  belio- 
meter  observations  I  find  none  of  the  helium  stars  are  stars  which 
give  a  sensible  paraUax,  a  very  striking  proof  of  Mr.  McClean's 
acumen.  All  stars  of  considerable  proper  motion  do  give  a  very 
sensible  parallax. 
Ab  to  other  w  ork  which  is  of  a  lees  popular  character  we  have  been 
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pasbing  on  with  preparations  for  fundamental  observations,  and 
have  pablished  a  catalogue  of  3007  stars.  I  am  hi^pj  to  say  we 
are  now  on  tbe  point  of  approaching  the  construction  of  a  fimda- 
mental  catalogue  which  wul  be  really  valuable.  I  have  just  been 
down  to  Troughton  &,  Simms'  workshop  and  inspected  the  new 
transit-circle,  which  is  all  but  complete,  and  I  hope  at  the  next 
meeting  to  have  photographs  and  to  point  out  its  distinctive 
character,  and  the  reasons  why  I  believe  it  will  give  results  of  a 
more  reliable  character  than  can  be  obtained  with  the  present 
instrument.  That,  however,  is  talking  about  the  work  of 
the  future  instead  of  work  that  has  been  accomplished. 
Another  type  of  work  that  we  have  been  busy  about  is  the 
making  of  heliometer  observations  of  the  major  planets  to 
replace  the  meridian  observations.  I  believe  that  heliometer 
observations  will  give  the  positions  of  these  planets  relative 
to  neighbouring  stars  with  a  precision  which  is  unapproach- 
able by  any  number  of  meridian  observations.  The  only  point 
necessary  is  to  secure  sufficient  co-operation  by  a  number  of 
different  observatories  in  order  to  obtain  accurate  places  of  the 
comparison  stars ;  and  I  am  happy  to  say  that  a  considerable 
number  of  observatories  have  promised  their  assistance,  and  have 
contributed  the  places  of  observations  of  comparison  stars  which 
will  enable  us  to  find  places  with  a  precision  which  has  never  been 
before  approached  in  the  history  of  astronomy.  We  have  made 
considerable  progress  with  the  astrographic  work.  We  have  six 
ladies  hard  at  work  measuring,  and  they  measured  37,000  stars 
during  last  year.  The  co-ordinates  have  been  measured  twice 
over,  the  plates  being  reversed  in  the  micrometer;  and  if  the 
measures  do  not  agree  within  o"-6  the  observations  are  not 
considered  complete,  and  the  stars  are  again  measured;  but  I 
should  say  it  is  very  seldom  indeed  that  a  discorduice  of  six- 
tenths  of  a  second  occurs.  We  find  that  the  new  instrument,  of 
which  a  complete  account  has  been  published  in  the  MonihJy 
Notices^  gives  much  more  rapid  results  than  I  promised  in  the 
paper,  for  with  additional  practice  observers  have  become  much 
quicker  in  their  working,  and  two  ladies  can  polish  off  400  stars  in 
4  or  5  hours  with  considerable  comfort.  The  calculations  have 
advanced,  and  I  hope  that,  so  far  as  the  Cape  is  concerned, completion 
of  the  work  will  not  be  many  years  distant.  Then,  to  leave 
astronomy,  properly  so-called,  I  come  to  the  geodetic  work  which 
is  being  done  on  a  large  scale  at  the  Cape.  You  know  that  the 
Geodetic  Survey  of  Gape  Colony  and  Natal  has  been  published. 
That  work  was  done  by  Col.  Morris.  My  great  desire — one  of  the 
great  desires  of  my  Hfe — is  to  see  the  work  of  the  Survey  extending 
from  the  Cape  to  Cairo.  There  is  an  old  Scotch  saying  which  means 
that  if  you  aim  at  something  pretty  large,  and  try  hard  for  it,  you 
may  get  at  least  a  part ;  and  I  am  pleased  to  say  that  with  the  sym- 
pathy of  Mr.  Eh  odes  and  with  the  co-operation  of  the  Chartered 
Company  the  work  of  that  Survey  is  going  on  in  Rhodesia  very  rapidly. 
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We  haye  now  a  triangtdation  extending  up  through  Eodesia  to  within 
60  miles  of  the  Zamtesi,  and  I  hope  it  will  be  extended  beyond 
tiiat  by  the  end  of  the  next  observing  season.  We  are  stopped  in 
our  work  there  in  the  summer  owing  to  the  grass-fires  of  the 
natives,  and  then  we  are  stopped  in  the  wet  seas6n  by  fever ;  but 
by  seising  the  proper  times  in  between  those  seasons  it  is  possible 
to  work  for  5  or  6  months  in  every  year,  and  the  work  is  being 
assiduously  carried  on  under  Mr.  Simms,  with  two  other  very 
energetic  men  who  are  assistants,  and  natives,  and  some  Europeans 
for  working  the  heliostats.  During  the  bad  season  this  sta£f 
comes  down  to  the  Observatory  and  its  members  are  employed  in 
looking  after  the  instruments  and  in  the  reduction  of  the 
observations  they  have  made.  This  embraces  not  only  the  tri- 
angulation,  but  a  large  number  of  astronomical  observations.  We 
have  been  hindered  in  the  determination  of  longitude  by  the  war. 
Everything  was  ready  and  the  pillar  was  built,  but  the  war  broke 
out  and  everything  had  to  be  given  up,  but  I  hope  by  next  season 
the  line  will  be  clear  and  the  Boers  all  gone.  I  may  mention — 
although  perhaps  it  is  a  little  premature  to  do  so — that  the 
question  of  extending  the  work  northwards  to  the  south  end  of 
Lake  Tanganyika  has  been  occupying  my  attention  for  some  time. 
One  has  to  look  a  long  way  ahead — as  to  where  the  money  is  to 
come  from,  and  how  the  diplomatic  difficulties  are  to  be  overcome 
where  we  have  different  nationalities  ;  and  such  difficulties  present 
themselves  when  we  reach  Tanganyika.  I  discussed  the  matter 
with  the  Secretary  of  the  Eoyal  Society,  and  he  holds  out  the  hope 
that  the  new  International  Association  of  Scientific  Societies  would 
be  one  of  the  best  channels  for  approaching  this  subject.  This  is  an 
Association  formed  amongst  the  principal  European  Societies,  and 
the  Bojal  Society  has  agreed  that  it  will  bring  this  matter  of  the 
arc  of  meridian  along  Tanganyika  before  the  first  meeting  of 
this  Association,  which  will  take  place  in  August.  If  we  get  it 
through  there,  its  extension  to  Cairo  need  not  be  a  great  dream 
bat  a  practical  fact.  There  were  certain  diplomatic  difficulties 
which  arose  in  connection  with  the  boundary  of  G^erman  South- 
west Africa  and  British  Bechuanaland.  The  boundary  now  is 
diplomatically  defined  by  the  20th  meridian  East  longitude,  and 
when  I  was  last  at  home  I  was  able,  in  concert  with  the  G-erman 
authorities,  to  arrange  for  a  practical  delimitation  of  that  line. 
Both  Gk)vemments  were  good  enough  to  place  the  matter  under 
my  direction,  and  two  Commissioners  were  appointed  to  do  the 
field  work.  The  arc  of  meridian  vrill  extend  from  Capetown  to 
latitude  20°  S.,  and  will  jump  over  to  the  meridian  30®  W.,  and  go 
on  from  there,  I  hope,  to  Cairo.  Whether  we  shall  be  able  to 
continue  the  30th  meridian  is  a  question  of  the  present  war ;  but 
if  the  South- African  Bepublic  ^s  into  the  hands  of  the  British 
Government  we  shall  be  able  to  carry  it  right  down  to  the  sea. 
These  things  all  require  great  attention  and  that,  together  with  an 
eyesight  which  is  not  so  good  as  it  was  at  one  time,  will  prevent 


288  Proceedings  at  Meeting  of  [No.  298. 

me  undertaking  so  large  a  portion  of  the  observing  work  as  I 
hare  done;  but  still  an  older  man,  if  he  has  the  mind  for  it,  may 
still  find  work  for  himself,  and  I  hope  for  «ome  years  longer  to 
carry  on  the  work.     (Applause.) 

The  President.  Your  applause  has  testified  how- interested  you 
are  in  the  statement  which  Dr.  Gill  has  been  able  to  make  to  us. 
^o  one  can  Ijave  listened  to  that  account  of  useful  work  he  is 
doing,  and  has  done,  at  the  Cape  without  being  enormously  struck 
with  the  energy  which  has  been  able  to  accomplish  so  much.  I 
need  not  ask  you  to  return  your  formal  thanks  to  him  because 
that  has  been  proclaimed,  but  I  should  be  glad  to  hear  if  there  are 
any  questions  anyone  would  like  to  ask  Dr.  Gill  upon  the  inter- 
esting statement  he  has  made  to  us. 

Mr,  Newalh  I  should  like  to  ask  a  question  which  occurred  to 
me  when  I  was  looking  at  those  very  beautiful  photographs  of  the 
spectra  which  were  shown  on  the  screen,  (in  Dr.  Gill  tell  us 
what  is  the  nature  of  the  spectra  of  the  separate  components  of 
a  Centauri  ?  I  think  I  am  right  in  saying  the  masses  are  about 
equal,  and  that  they  are  equal  to  that  of  the  Sun.  It  would  be 
interesting  to  know  whether  their  spectra  are  similar.  One  of  the 
things  which  struck  me  was  his  remark  about  the  distribution  of 
the  helium  stars.  To  me  the  most  remarkable  fact  is  the  suggestion 
by  Mr.  McClean  that  the  helium  stars  are  confined  to  one  zone. 

Dr,  OilL  I  think  Mr.  McClean  suggests  that  there  are  groups 
in  different  parts  of  the  sky,  not  that  they  are  in  zones. 

Dr,  Eamhaut,  I  should  like  to  take  the  opportunity  of  ex- 
pressing the  intense  interest  with  which  I  have  followed  Dr.  Gill 
in  his  account  of  the  work  in  the  southern  hemisphere,  and  I 
think  I  am  expressing  the  feelings  of  a  ^reat  number  of  other 
Fellows  of  the  Society  m  doing  so.  As  the  Society  is  aware,  I  have 
had  the  misfortune  to  differ  on  some  very  small  points  from 
Dr.  Gill ;  they  are,  however,  of  a  very  small  order  indeed,  being 
measured  by  hundredths  of  a  second  of  arc.  As  such  they  are 
not  large  enough  to  prevent  me  from  feeling  anxious  to  add  my 
homage  to  that  of  others,  and  to  express  my  admiration  for  the 
splendid  work  he  is  doing  at  the  Cape  of  Good  Hope.  Dr.  Gill 
and  I  have  had  opportunities  of  expressing  our  views  with  the 
utmost  candour^  but  1  am  not  aware  that  hard  knocks,  when  given 
without  animosity,  ever  do  much  harm.  Perhaps  I  may  say  that 
I  have  had  some  hopes  (as  Dr.  Gill  has  been  good  enough  to  pro- 
mise me  a  visit  to  the  Badcliffe  Observatory,  and  to  give  me  the 
benefit  of  his  opinion  on  the  changes  we  are  making  there)  that 
I  shall  have  an  opportimity  of  bringing  about  a  rapprochetMifit, 
No  one  can  feel  absolutely  certain  abijut  the  question  of  the 
probability  of  error.    It  is  a  somewhat  troubled  sea. 

The  same  question  which  Mr.  Newall  has  referred  to — that  of 
the  helium  stars — has  also  attracted  my  attention.  I  think  it  is 
a  very  interesting  point.  If  I  understood  what  Dr.  Gill  said 
aright,  those  stars  of  the  helium  type  which  he  has  measured  ha?e 
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proved  to  hare  an  insensible  parallax,  from  which  I  gather  that 
the  comparison  stars  are  also  of  the  helium'  type. 

Dr.  OiU.  Thej  would  probably  be  of  the  ndium  t jpe.  Until 
the  24-ineh  object-glass  is  in  order  it  is  impossible  to  determine 
ivhether  thej  are,  but  we  shall  be  able  to  find  by  photographic  means 
whether  they  are  helium  stars  or  not. 

Dr.  Bamhaut.  I  should  like  to  ask  Dr.  Gill,  before  I  sit  down^ 
whether,  with  the  splendid  spectroscopic  equipment  which  Mr. 
McClean's  generosity  has  placed  at  the  service  of  the  Cape 
Observatory,  be  will  be  able  to  sweep  over  the  neighboiurhood  of 
these  stars  and  distinguish  between  comparison  stars  of  the  heliiun 
type  and  others. 

Prof.  Turner.  I  should  like  to  express  my  great  admiration  for 
3>r.  Gill's  work,  and  especially  for  his  great  scheme  of  the  tri- 
angulation  of  the  whole  of  Africa,  which  must  be  in  all  our  hearts 
at  the  present  moment.  I  suppose  in  dealing  with  schemes  of  this 
kind  it  is  inevitable  that  Dr.  Gill  should  pitch  his  standard  very 
high.  After  duly  recording  my  admiration,  which  I  hope  may  be 
accepted,  1  want  to  quarrel  with  Dr.  Gill  a  little  over  pitching  the 
note  so  high  that  other  people  who  want  to  be  colleagues  with  him 
may  not  be  able  to  attain  it.  My  present  work  is  concerned  with 
the  Astrographic  Catalogue  and  the  measurement  of  the  plates  in 
which  eighteen  observatories  are  co-operating.  From  the  beginning 
I  have  taken  some  little  share  in  trying  to  get  Dr.  GiU,  who  was  one 
of  the  originators  of  the  whole  scheme,  to  whittle  down  the  work 
to  convenient  dimensions,  so  that  the  other  seventeen  observatoriea 
may  be  able  to  tackle  it.  He  has  now  told  us  what  is  approximately 
the  progress  of  the  catalogue  in  thirteen  years.  He  originated 
the  scheme  in  1887  ;  it  is  now  1900,  and  the  preliminary  work  has 
been  so  much  that  he  is  now  only  beginning  to  measure  the  plates. 
Then  he  says  that  he  has  several  ladies  working  with  him  and  they 
have  measured  37,000  stars  in  one  year. 

Dr.  Gill.  That  has  not  been  going  on  all  the  time.  That  is  the 
number  of  plates  that  have  been  measured  last  year,  but  it  does 
not  represent  the  full  year's  work. 

Prof.  Turner.  Can  you  replace  that  figure  of  37,000  by  another 
figure? 

Dr.  OiU.     Well,  perhap  100,000. 

Prof.  Turner.  Well  that  would  modify  what  I  was  going  to 
say.  I  was  going  to  say  that  at  the  pace  which  he  originally 
implied  it  would  take  the  Cape  Observatory  10  years  to  do  the 
worL  Dr.  Gill  would  like  to  divide  that  by  three,  and  therefore 
a  great  deal  of  what  I  would  have  said  falls  to  the  ground,  but  it 
must  be  remembered  that  there  are  several  observatories  that  can- 
not  afford  to  have  so  many  ladies  working  for  them.  Many  ob- 
servatories have  not  got  an  instrument,  and  it  would  be,  I  think, 
a  quarter  of  a  century  before  the  Catalogue  is  completed,  and  I 
would  appeal  to  Dr.  Gill  to  say  whether  he  could  not  cut  down 
the  sch^e  a  little  more  so  that  it  would  approximate  to  the  scale 
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we  are  adopting  at  Greenwich  and  Oxford,  and  so  get  the  tiling 
done  more  rapidly.  In  connection  with  his  scheme  for  the  helio- 
metric  observations  of  the  planets — a  most  admirable  plan  for 
which  I  have  the  utmost  sympathy — he  is  parcelling  out  the  com- 
parison stars  for  meridian  observations.  Would  it  not  be  a  more 
economical  plan  to  get  this  done  by  photography  ?  Other  obser- 
vations in  these  days  are  most  extravagant,  and  the  principle 
ought  to  be  adopted  only  for  a  few  fundamental  stars,  fey 
concentrating  our  attention  upon  a  small  catalogue  of  stars,  and 
supplementing  this  by  photography,  I  think  we  should  get  a  veiy 
much  better  knowledge  of  the  stars,  and  with  less  labour. 

Dr.  QiU,  The  variety  of  questions  is  somewhat  embarassing. 
In  regard  to  Mr.  Newall's  question  as  to  what  is  the  spectra  of  o^ 
Gentauri,  compared  with  that  of  a,  Centauri,  I  may  say  that  the 
two  stars  are  very  nearly  equal,  but  the  spectra  are  very  different. 
I  have  not  got  good  specimens  of  both  spectra,  for  a^  is  one  of 
those  which  cannot  be  easily  photographed.  Prof.  Bambaut  has 
anticipated  to  some  extent  a  point  which  is  plain,  namely,  that  one 
would  desire  if  one  could  to  have  used  stars  of  the  solar  type  for 
comparison,  but  the  heliometer  determination  of  the  parallax  of 
the  star  is  a  very  easy  thing  to  talk  about,  but  is  a  very  laborious 
thing  to  carry  out.  I  chose  the  plan  of  selecting  the  stars  which 
were  geometrically  the  most  suitable  for  the  purpose.  In  order 
to  arrive  at  the  spectra  of  the  stars  the  best  plan  will  be  to 
photograph  the  spectra  of  all  stars  in  the  field  with  the  objective 
prism.  That  will  be  done.  Then  we  propose,  also,  to  determine 
the  parallaxes  of  those  stars  by  photographic  methods  relative  to 
each  other.  You  cannot  determine  the  parallax  of  a  bright  star 
by  the  photographic  method.  I  may  say  with  regard  to  photo- 
graphing stellar  parallaxes,  it  is  a  question  of  very  great  difficulty. 
The  difficulty  arises  from  a  cause  with  which  Prof.  Bambaut  is 
very  familiar,  the  chromatic  dispersion  of  the  atmosphere. 

I  will  now  reply  io  Prof.  Turner.  He  first  asks  that  I  should 
cut  down  the  scheme,  but  I  do  not  like  to  cut  down  the  scheme. 
If  his  prediction  that  it  will  be  25  years  before  it  is  finished  is 
true,  it  would  not  be  a  very  bad  thing.  It  is  the  monumental 
work  of  the  century,  and  I  think  it  should  not  be  a  question  of 
time.  To  tie  it  down  to  a  few  years  would  stultify  the  work. 
It  takes  10  years  to  make  a  Greenwich  Catalogue  of  stars,  so  that 
by  comparison  25  years  would  not  be  a  long  time  to  make  an 
accurate  catalogue  on  a  so  much  larger  scale.  I  may  not  live 
to  see  it,  but  I  can  afford  to  look  at  it  from  another  world. 
(Laughter.) 

The  President,  I  can  only  ask  you  to  renew  your  welcome  to 
Dr.  Gill,  and  on  your  behalf  I  offer  him  your  warmest  thanks  for 
the  remarks  he  has  made. 

The  Ptesident.  The  Society  is  to  be  bereft  of  the  services  of  those 
who  carry  on  its  work.  The  eclipse  is  an  interesting  event,  but  one 
of  its  results  seems  to  be  to  deprive  us  of  the  services  of  our  officials. 
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One  of  oar  secretaries  has  gone  to  Spain,  Mr.  Newall  is  going  to 
Algiers,  and  our  Assistant  Secretary,  Mr.  Wesley,  it  is  a  pleasure 
to  us  to  know,  is  also  going  to  Algiers.  Prof.  Turner  is  going,  as 
is  also  Mr.  Maunder.  The  French  Government  Astronoiner  in 
Algiers  has  offered  assistance  to  those  who  are  going  there  in  that 
generous  manner  that  all  who  know  him  personally  know  he  is 
capable  of,  and  which  we  appreciate  in  the  highest  degree. 
M.  Trepied,  whom  I  have  the  pleasure  of  knowing  well,  is  a  right 
good  fellow,  and  he  has  offered  Mr.  Wesley  the  use  of  one  of  the 
nnest  instruments  in  his  Observatory,  the  equatorial  coudi^  and  I 
hope  that  Mr.  Newall  will  convey  to  M.  Trepied  an  expression  of 
the  satisfaction  with  which  that  announcement  has  been  received 
by  this  Meeting.  I  would  now  like  to  ask  Mr.  Newall  and 
Prof.  Turner  to  tell  us  the  work  they  are  about  to  undertake,, 
and  I  am  sure  we  shall  all  wish  them  every  possible  success  in  the 
observations  they  propose  to  make. 

Prof.  Turner,  I  shall  try  to  repeat  the  work  I  did  in  the  1898 
eclipse,  which  consists  in  the  determination  photographically  of  the 
brightness  of  the  corona.  It  is  a  straightforward  piece  of  work, 
but  one  evidently  worth  doing,  and  very  little  attention  has  been 
paid  to  it  up  to  now.  I  think  we  ought  to  know  the  photometric 
value  of  the  coronal  light.  I  read  a  paper  at  the  Eoyal  Society 
yesterday  giving  the  phot©metric  determinations  for  1893,  and  I 
am  sorry  that  those  for  1898  have  not  yet  been  published.  Those 
for  1893  were  especially  interesting,  as  the  observations  were  both 
visual  and  photographic.  Sir  William  Abney  was  surprised  when 
he  saw  the  results.  Another  research,  and  slightly  newer,  is  the 
work  of  photographing  the  corona  in  polarized  light  so  as  to  get 
the  value  of  the  fight  of  the  two  component  rays.  I  have  one  or 
two  subsidiary  experiments  to  make,  but  the  main  work  is  that 
which  I  started  in  1898,  and  hope  to  repeat  this  year,  and  I  trust 
also  in  future  years,  so  as  to  get  a  comparison  which  will  be 
extremely  useful. 

Mr,  NewaU,  I  am  going  to  Algiers,  and  am  undertaking 
spectroscopic  work.  The  main  thing  I  attempted  in  India  did  not 
meet  with  that  success  which  I  had  hoped  from  it.  I  hoped  to 
determine  the  motion  of  the  corona  in  the  line  of  sight.  The 
present  eclipse  is  not  favourable  for  that,  because  the  totality  is  too 
short,  and  I  am  not  making  any  effort  to  measure  it  on  this  occasion. 
I  hope,  however,  to  get  photographs  of  spectra  of  the  corona, 
trying  especiaUy  to  bring  out  the  difference  between  the  parts  of 
the  corona  at  different  distances  from  the  Sun's  limb.  I  hope  to 
get  a  photograph  of  the  corona  by  the  light  of  the  green  coronium, 
and  further  to  make  some  photographs  with  a  telescopic  camera 
which  I  hope  may  throw  light  on  the  brighter  and  darker  rifts  in 
the  corona,  so  far  as  polarized  light  is  concerned. 

Mr.  Maunder.  My  wife  and  I  propose  to  carry  out,  on  just  a 
little  larger  scale,  our  previous  operations,  and  instead  of  the  lens 
used  in  India  we  have  a  couple  with  the  same  aperture,  but  double 
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the  focal  length.     Our  object  will  be  to  photograph  the  exteDsioos 
Again. 

The  President.    We  all  wish  the  observers  every  success. 

The  following  papers  were  announced  and  partly  read : — 

H.  II,  Turner.  "  On  the  Alleged  Eotation  of  the  Spiral  Nebula 
M  51  Canura  Venat." 

John  TebbiiU.  '<  Observations  of  Minor  Planets  at  Windsor, 
New  South  Wales." 

Rev,  A,  L,  Cortie,  **The  Duration  of  the  Greater  Sun-spot 
Disturbances  for  the  Years  1881-99." 

S,  A,  Saunder,  **  Notes  on  Measures  by  Prof.  Barnard  of  Two 
Standard  Points  on  the  Moon's  Surface." 

W,  Coleman,     "  Micrometrical  Measures  of  Double  Stars." 

A,  R,  Hinks,  "  Diagrams  for  Planning  Photographic  Obser- 
vations of  Eros." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Alea\   Foote,  F.S.A.Scot.,    1 1 1    Warwick  Eoad,  Earl's   Court, 
London,  S.W.,  and  Mall  Park,  Montrose,  Scotland. 
Prof,  Ernest  Lefjon,  4  bis,  Eue  des  Ecoles,  Paris. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

A,  IL  Baker.  B.A.,  Head-Master,  Basnett  Boad  Board  School 
(proposed  by  T.  Lewis). 

Wm,  Hy.  Colegrave,  Little  Tew,  Enstone,  Oxford  (proposed  by 
Duncan  Forbes). 

Gtiy  Francois  Comte  Meredyth  de  Miremont^  Orleans  Club, 
St.  James's,  London,  S.W.  (proposed  by  Duncan  Forbes). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

Th£  sixth  Meeting  of  the  current  Session  of  the  British  Astro- 
nomical Association  was  held  on  Wednesday,  April  25,  at  Sion 
College,  Mr.  W,  H.  Maiv,  President,  in  the  Chair. 

The  election  of  seven  new  Members  was  confirmed  and  the 
names  of  ^^e  condidates  for  membership  were  read  and  suspended. 

The  President  said  that  Mr.  Maunder,  Miss  Bacon,  and  Mr. 
Orommelin  had  kindly  promised  to  give  some  account  of  the  work 
they  proposed  to  do  on  the  occasion  of  the  forthcoming  eclipse. 

Mr.  Maunder  said  that  the  programme  which  he  and  Mrs. 
Maunder  proposed  to  try  was  simply  a  slight  extension  of  that 
which  they  carried  out  in  India  in  1898.     They  would  use  a  twin 
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camera  with  two  lenses,  each  i||  in.  aperture  and  9  in.  focal  length, 
and  make  one  expodure  during  the  whole  of  totality.  Then  with 
the  idea  of  getting  the  extensions,  if  possible,  on  a  larger  scale,  they 
bad  a  pair  of  rectilinear  lenses  of  18  in.  focus,  which  worked  also 
to  the  same  aperture  (ij|  in.),  and  those  they  would  expose  also  for 
nearly  the  whole  time.  If,  therefore,  they  were  fortunate  they 
ougbt  to  get  four  photographs  giving  a  considerable  extension  of 
the  corona.  They  had  a  4-in.  telescope  of  rather  short  focal  length 
with  which  they  hoped,  if  possible,  to  get  half-a-dozen  photographs 
of  the  inner  corona. 

Mist  Bacon  said  the  American  Ex^^edition  under  her  father's 
leadership  would  leave  England  on  May  10,  and  tbey  proposed  to 
observe  the  Eclipse  from  Wadesborough,  North  Carolina.  The 
party  would  consist  of  four  ladies  and  four  gentlemen .  Mr.  and  Mrs. 
Nevil  Maskelyne  would  (i)  direct  the  telescopic  kinematograph 
upon  the  corona  throughout  totality  and  (^)  expose  a  long  film  in 
an  ordinary  kinematograph  camera  directed  towards  a  chosen  point 
of  the  landscape  for  a  period  commencing  somewhat  before,  and 
terminating  somewhat  after,  totality.  Her  father,  the  Bev.  J.  M. 
Bacon,  would  photograph  the  inner  corona  with  a  telescopic  camera, 
4*i-inch  aperture  and  60-inch  focal  length.  Mr.  G.  Dixon  would 
photograph  the  corona  with  a  tele-photo  camera  or  a  3-in.  Dollond, 
or  possibly  with  both.  She  (Miss  Bacon)  would  endeavour  to 
photograph  the  outer  corona  and  extensions,  using  a  clock-driven 
battery  of  four  box  cameras  with  sliding  arrangement  for  changing 
plates.     Miss  Dixon  would  observe  with  a  slitless  spectroscope. 

Mr.  Crommelin  showed  a  set  of  20  slides  illustrative  of  Algiers 
and  its  environs:  He  and  his  wife,  he  said,  were  going  with  Mr. 
Maunder's  party  to  Algiers.  They  had  a  Dallmeyer  tele-photo 
lens  i^in.  aperture  and  focal  length  adjustable.  Tbey  would 
make  it  about  80  in.,  which  would  make  the  Sun's  diameter  about 
X  in.  With  Cadett  lightning  plates  and  a  |  sec.  exposure  they 
hoped  to  get  the  inner  corona  successfully.  He  hoped  also  to 
sketch  a  small  portion  of  the  corona. 

Mr,  Chambers  alluded  to  the  facilities  offered  by  the  Portuguese 
government  to  EcUpse  tourists.  He  said  that  the  party  be  had 
been  organizing  proposed  to  leave  Southampton  on  the  nth  May 
and  be  landed  at  Lisbon.  Prom  thence  they  would  work  their  way 
up  to  Oporto,  returning  from  Vigo  on  May  30th. 

In  reply  to  the  President,  Mr.  Maunder  said  that  he  believed 
that  at  both  Lick  and  Yerkes  it  was  intended  to  take  spectro-helio- 
graphs  of  the  Sun  and  also  to  search  for  chromosphenc  lines. 

Mr.  Thwaites  suggested  that  those  who  proposed  to  draw  the 
corona  should  arrange  previously  what  portion  they  would  sketch, 
BO  that  there  might  be  no  duplication  of  work,  and  that  the 
sketching  of  the  whole  corona  might  be  insured. 

Mr.  Evershed  said  that  his  work  in  Algiers  would  be  to  photo- 
graph the  *'  flash  "-spectrum.  The  principal  instrument  he 
proposed  to  take  was  an  ordinary  reflecting  telescope,  modified 
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for  the  eclipse,  and  converted  into  a  reflecting  prismatic  cameni. 
Bj  observing  from  a  station  on  the  edge  06  the  shadow-track  he 
hoped  to  get  about  20  images  of  the  flash -spect ram  daring  the 
totjEil  phase. 

A  paper  by  Prof,  Turner,  in  reply  to  the  Bev.  C.  D.  P.  Daviea's 
inquiries  on  the  coelostat,  was  read.  The  writer  said  that  (i)  the 
axis  need  not  be  in  the  plane  of  the  mirror,  it  was  sufficient  if  it 
was  parallel  to  it,  but  it  was  convenient  for  them  to  be  near  one 
another ;  (2)  the  suspension  of  the  mirror  could  be  quite  satis- 
factorily arranged  by  three  adjusting-screws;  (3)  observations 
near  the  ground  were  facilitated  by  a  diagonal  eyepiece ;  (4)  with 
the  heliostat  the  image  of  the  Sun  slowly  rotated  on  the  plate,  with 
the  coelostat  it  was  absolutely  fixed;  (5)  readjustment  of  the 
coelostat  to  the  proper  latitude  could  be  leadily  effected  by  the  use 
of  a  spirit-level  and  the  declination  circle.  A  single  observation  of 
the  Sun  then  sufficed  to  adjust  it  in  the  meridian  by  making  the 
Sun's  declination,  as  indicated  by  the  circle,  agree  with  that  given 
in  the  almanac.  The  Sun  must  not,  however,  be  too  near  the 
meridian. 

In  a  paper  entitled  the  '*  Canals  of  Mars,  &c.,"  Mr.  Holmes 
expressed  the  belief  that  the  peculiarity  of  sight  that  results  in  the 
duplicity  of  so-called  canals,  lakes,  &c.  is  simply  astigmatism  of 
either  eye  or  instrument,  or  both  combined  ;  that  the  word  "  canal" 
was  used  very  loosely,  that  it  was  unfortunate  that  M.  Schiaparelli 
was  not  content  with  discovering  so  many  new  features  on  Mars, 
but  must  also  discover  an  entire  new  set  of  names  for  the  old 
features ;  that  the  drawings  of  Schiaparelli  and  Perrotin  were 
demonstrably  incorrexst,  and  that  more  must  be*  allowed  for  the 
atmosphere  of  Mars'than  was  usually  done. 

A  paper  by  M.  Antoniadi,  on  "  Considerations  on  the  Double 
Canals  of  Mars,"  was  also  read.  The  author  set  his  own  ex- 
perience against  that  of  Mr.  Stanley  Williams — who  had  affirmed 
that  the  plainer  canals  were  continually  visible  to  him  —  and 
stated  that  under  no  circumstances  could  he  keep  a  Martian 
canal  steadily  before  him;  at  best  the  canals  appeared  to  him 
invariably  by  glimpses  only..  The  remarks  of  Mr.  Maunder  on 
the  "miraculous"  character  of  Mr.  Stanley  Williams's  obser- 
vations were  extremely  interesting.  He  (the  writer),  too,  had 
followed  for  years  Mr.  Williams's  work  and  jovfully  endorsed 
his  brilliant  discovery  of  dark  spots  on  Saturn  s  belt,  but  the 
function  of  science  being  that  of  sweeping  the  miraculous  from 
its  battle-ground,  and  seeking  to  place  every  natural  occurrence 
upon  a  cause,  it  might  be  stated  from  personal  experience  that 
small  apertures  suited  these  spots  very  well  indeed,  and  that  they 
could  not  really  be  missed  by  a  careful  observer,  who,  moreover, 
had  paid  much  attention  to  kindred  markings  on  a  brother  planet. 

Mr.  Maunder  said  he  should  be  sorry  if  his  use  of  the  word 
"  miraculous ''  with  reference  to  Mr.  Stanley  Williams's  observa- 
tions were  taken  in  any  disparaging  sense.    He  simply  wished  to 
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refer  to  Mr.  Williams's  remarkable  keenness  of  sight  and  acuieness 
of  observation.  With  regard  to  the  comparison  of  discordant 
drawings,  there  were  two  errors  which  they  should  be  careful  to 
avoid.  li  they  had  a  large  number  of  drawings  of  a  given  object, 
they  would  undoubtedly  find  that  they  differed  in  a  great  many 
details,  and  yet  by  carefully  comparing  them  they  could  get  at  a 
very  approximate  idea  of  what  was  really  before  the  different 
observers.  They  would  not  be  justified  in  rejecting  them  on  account 
of  those  differences,  but,  on  the  other  hand,  they  most  certainly 
could  not  assume  that  if  two  drawings  differed,  the  object  had 
changed  in  the  meantime. 

Mr,  ThwaiUt  expressed  the  opinion  that  with  regard  to  the 
visibility  of  very  small  objects  it  was  largely  a  question  of  illumi- 
nation, and  instanced  the  distances  at  which  spider-threads  could 
be  seen  on  a  frosty  morning. 

Mr.  Tappenden  remarked  that  it  was  always  assumed  that  there 
was  a  large  quantity  of  water  on  Mars,  but  he  had  never  been  able 
to  understand  why  there  should  be  any  water.  The  planet  was 
considerably  further  from  the  Sun  than  the  Earth  was,  and  the 
atmosphere  was  not  nearly  so  thick,  and  yet  our  atmosphere  was 
very  few  degrees  above  the  freezing-point  of  water. 

Mr,  WhitmeU  did  not  think  there  was  a  large  body  of  deep  water 
on  Mars.  If  there  were,  as  pointed  out  by  Mr.  Taylor  in  a  paper 
which  he  read  before  the  Eoyal  Astronomical  Society,  some  time 
ago,  an  image  of  the  Sun  would  certainly  be  formed,  and  no  such 
image  had  ever  been  seen. 

Capt,  Noble  said  that  Dr.  Johnstone  Stoney,  arguing  from  the 
kinetic  theory  of  gas,  contended  that  the  mass  of  Mars  was  too 
small  to  retain  hydrogen.  He  (Dr.  Stoney)  had  suggested  that  the 
polar  caps  of  Mars  were  not  snow  or  water  at  all,  but  carbon 
dioxide. 

Mr,  WhiimeU  gave  a  rewme  of  a  paper  he  had  written  on  "The 
Greatest  Brilliancy  of  an  Inferior  Planet."  The  paper  was  mainly 
mathematical,  but  the  writer  mentioned  that  Mercury  would  be 
theoreticall  V  at  its  greatest  brilliancy  at  the  time  of  the  approaching 
eclipse,  and  might,  under  the  exceptional  conditions  which  would 
then  prevail,  be  visible. 

The  Meeting  tl^en  adjourned. 


EOYAL  METEOEOLOGICAL  SOCIETY. 

Ths  first  afternoon  Meeting  of  the  present  Session  was  held  on 
Wednesday,  May  i6,  at  the  Society's  rooms,  70  Victoria  Street, 
Westminster,  Dr,  C.  Theodore  Willianu^  President,  in  the  Chair. 

A  most  interesting  paper  was  read  on  "  The  Wiltshire  Whirl- 
wind of  October  ist,  1899,"  which  had  been  prepared  by  the  late 
Mr,  O,  J,  SymoM,  FJCS.,  a  few  days  before  ho  was  stricken  down 
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with  paraljBis.  This  whirlwind  occurred  between  -2  aod  $  TM^ 
comroeBcing  near  Middle  Winterslow  and  trayelling  in  a  north- 
north-easterly  direction.  The  length  of  the  damage  was  tiearly 
2o  miles,  but  the  average  breadth  was  only  about  loo  yards ;  in 
this  narrow  track,  however,  buildings  were  blown  down,  trees  were 
uprooted,  and  objects  were  lifted  and  Carried  by  the  wibd  a  eon- 
siderable  distance  before  they  were  deposited  f^n  the  ground. 
Fortunately  the  greater  part  Of  the  dilstrict  over  which  the  whirl- 
wind passed  was  open  down,  otherwise  the  damage,  and  peHiaps 
loss  of  life,  would  have  been  considetable.  At  Old  Lodge, 
Salisbury,  the  lifting-power  of  the  whirlwind  was  strikingly 
shown  by  several  wooden  buildings  being  lifted  up  and  dropped 
down  several  feet  north-west  of  their  original  position.  At  a 
place  1 8  miles  from  its  origin  the  whirlwind  came  up<m  a  rick  of 
oats,  a  considerable  portion  of  which  it  catried  right  over  the 
village  of  Ham  and  deposited  in  a  field  more  than  ia  mile  and  a 
half  away. 

A  paper  by  Or.  NfU  Ekholm^  of  Stockholm,  was  also  read,  On  "The 
Variations  of  the  Climate  of  the  Geological  and  Historical  Bsst^ 
and  their  Causes."  In  this  Ihe  author  attempts  to  apply  the 
results  of  physical,  astronomical,  and  meteorological  research  in 
order  to  explain  the  secular  changes  of  climate  nnvmled  by 
geology  and  history. 


Catharine  Wolfe  Bruce. 

Miss  Bbuce  was  bom  i8i6  January  22.  She  was  tiie  daughter 
of  George  Bruce,  the  famous  type-founder,  whose  work  has  stood 
the  test  of  time  and  change,  and  is  still  in  use  at  the  present  day ; 
and  naturally  his  daughter  ^'as  interested  in  the  art  of  printin|(— 
that  *'  art  preservative  of  all  arts,"  as  she  was  fond  of  qnoting. 
Miss  Bruce  was  an  accomplished  woman.  She  had  made  a  study 
of  painting,  and  was  a  painter  herself.  She  knew  Latin,  German 
French,  and  Italian,  and  was  familiar  with  the  literature  of  those 
languages.  She  wrote  and  published  in  1 890  a  translation  of  the 
'  Dies  Arte.'  She  was  a  woman  of  the  highest  pharacter,  and  had 
contributed  nobly  of  her  means  to  the  cause  of  charity,  of  edu- 
cation, and  of  science.  The  George  Bruce  Free  Library  she  built, 
established,  and  endowed.  Her  benefactions  to  the  cause  of 
astronomy  are  known  all  over  the  world,  and  many  an  astronomical 
project  would  have  come  to  naught  without  her  ready  help.  She 
corresponded  with  eminent  professors  in  America  and  Europe,  and 
was  the  recipient  of  distinguished  honours  for  her  interest  and 
service.  A  gold  medal  was  presented  to  her  by  the  Grand  Duke 
of  Baden,  and  she  enjoyed  the  signal  distinction  of  having  her 
name  given  to  a  newly  discovered  asteroid.  Her  pecuniary  contri- 
butions to  the  science  of  astronomy  amount  to  more  than  S200  000 
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and  the  recipients  include  names  of  individuals  and  institutions 
well  honoured  among  astronomers  in  America,  England,  Germany, 
Austria,  and  Denmark. 

For  some  years  Miss  Bruce  had  hsen  confined  to  her  room  hy 
an  eTor-increasing  illness,  and  she  was  therefore  personally  scarcely 
known.  She  died  at  No.  810  Fifth  Avenue,  New  York  City,  <m 
1900  March  13.    (Compiled  from  Pop,  Ast,  1900  May.) 


The  Solar  Eclipse  of  May  28. 

Another  Sdipse  has  come  and  gone,  ohserved  it  seems,  from  the 
preliminary  reports,  with  complete  success  all  along  the  line.  The 
English  expeditions,  and  in  fact  the  European  ones  also,  had 
ranged  themselves  almost  entirely  on  the  eastern  end  of  ihe  path 
of  the  shadow,  through  Portugal  and  Spain  to  Algiers.  '  The 
following  information  as  to  their  ohservations  has  already  been 
received : — 

At  Ovar  where  the  Greenwich  expedition  was  located  in  a 
garden  surrounded  by  houses  and  walls,  the  Astronomer  Boyal 
bad  a  perfectly  fine  day,  but  the  sky  was  somewhat  hazy,  and 
partially  covered  with  light  cirrus  cloud,  which  may  possibly  afPect 
the  developed  photographs,  but  the  corona  was  perfectly  visible  to 
the  eye,  and  was  seen  to  be  of  tlie  type  associated  "with  the 
minimum  of  the  sun-spot  cycle.  Of  the  types  shown  on 
M.  Hansky's  plate,  which  was  reproduced  in  the  number  of  this 
magazine  for  1898  February,  the  one  which  this  year's  corona 
was  considered  to  most  resemble  was  that  of  1889,  where  the 
equatorial  streamers  are  comparatively  short  and  polar  plumes 
aiv  seen.  This  is  confirmed  by  Prof.  D.  P.  Todd,  of  Amherst 
College,  who  was  in  charge  of  the  Lowell  University  expedition 
at  Tripoli,  and  also  considered  the  corona  to  resemble  that  of  1889. 
At  Ovar  the  scene  during  totality  was  considered  as  bright  as  it 
was  in  India  at  the  eclipse  of  1898,  when  it  was  said  that  a  news- 
paper could  be  read  without  artificial  light.  Venus  and  Mercury 
were  seen,  but  no  stars  were  obvious  except  Sirius.  Three  especially 
large  prominences  were  noted  in  the  lower  "part  of  the  western 
coronal  streamer. 

From  Algiers  Mr.  Wesley  telegraphs  that  the  corona  was 
certainly  of  the  minimum  type,  and  considers  that  it  resembled  the 
predicted  appearance  gi  ven  in  the  above-mentioDed  plate.  Here  also 
obscuration  of  the  scene  was  not  intense.  Mercury  and  Venus 
were  seen  but  no  stars.     Large  prominences  were  also  visible. 

Cabled  reports  in  the  daily  papers  state  also  that  cloudless  sky 
prevailed  in  America.  The  £ev.  J.  M.  Bacon  was  at  Wades- 
borough,  North  Carolina,  from  where  the  report  comes  "  Without 
a  cloud.'*    The  Harvard  Observatory  expedition  "says,  "  Weather 
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perfect,  excellent  observations."  Several  observers  on  both  sides 
of  the  Atlantic  state  that  the  time  of  totality  was  shorter  than  was 
expected. 

No  news  is  yet  to  hand  (May  29)  of  Sir  Norman  Lockyer,  who 
was  stationed  at  Santa  Pola,  Alicante,  where  Dr.  Copeland  also 
observed,  but  it  is  believed  that  they  were  favoured  with  fine 
weather.  The  newspapers  have  pubUshed  accounts  of  what  is 
termed  "a  regrettable  mcident,"  which  we  give  with  some  reservation 
in  the  absence  of  corroborative  evidence.  It  appears  that  Sir  Norman 
Lockyer  had  arranged  to  entertain  the  French  and  Spanish 
observers  at  an  afternoon  fite^  but  through  some  misunderstanding 
the  guests  did  not  arrive  until  later  than  expected,  which  was 
resented  by  Sir  Norman,  who  apparently  considered  it  due  to 
want  of  courtesy.  It  is  said  that  amicable  relations  have  been 
restored. 

In  the  neighbourhood  of  London,  light  passing  cloud  prevailed 
throughout  almost  the  whole  of  the  afternoon,  but  the  eclipsed 
Sun  was  perfectly  visible  at  intervals.  At  Greenwich  tlie  time  of 
first  contact  was  not  observed,  but  observations  of  position  of  the 
cusps  and  limbs  were  made  with  several  instruments,  and  a  series 
of  photographs  taken. 


Interpolation  *. 

This  is,  we  believe,  the  only  complete  and  exdxmve  work  on  the 
subject. 

The  importance  of  the  subject  of  Interpolation,  and  the  immense 
economic  advantages  of  its  employment,  are  perhaps  insufficiently 
realized  and  understood  by  practical  astronomers,  especially  those 
whose  work  is  necessarily  isolated.  The  reason  is  not  far  to  seek, 
for  the  great  majority  of  mathematical  tables  and  of  astronomical 
predictions  (such  as  can  be  tabulated  at  regular  intervals  of  time) 
are  already  so  far  subdivided  for  their  use  that  intermediates 
quantities  can  usually  be  obtained,  with  reasonable  accuracy, 
merely  by  employing  the  method  of  proportional  pjirts  ;  that  is, 
in  the  language  of  interpolation,  none  but  first  differences  need  be 
considered.  Thus  nicety  of  interpolation  being  seldom  required 
by  them,  the  subject  escapes  their  attention  in  consequence. 

But  sometimes  cases  occur  where  (rightly  or  wrongly)  it  has 
not  been  thought  necessary  to  csrry  out  the  subdivision  to  such  a 
degree  as  to  warrant  the  neglect  of  "  second  differences."  lu  such 
cases  three  courses  are  open  to  an  astronomer  who  has  not  studied 
the  subject :  he  may  neglect  them,  thereby  introducing  error  which 

*  *  The  Theobt  and  Practicr  of  IirrEHPOLATioif :  including  Mechanical 
Quadrature,  and  other  important  Problems  concerned  with  the  Tabular  Values 
of  Functions/  With  the  Bequisite  Tables.  By  Henry  L.  Bice,  M.S.  Lynn, 
Mass.:  Kichols,  1899. 
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may  or  may  not  be  systematic ;  or  be  may  apply  a  correction  for 
tbem  which,  according  to  bis  lights,  may  or  may  not  bear  any 
relation  to  the  truth ;  or,  lastly,  be  may  waste  valuable  time  in 
investigating  the  case  on  its  own  merits  by  the  light  of  nature, 
which  sometimes  has  a  way  of  going  out  at  awkward  moments. 
If  for  theite  reasons  alone,  it  would  seem  well  to  call  attention  to 
the  existence  of  this  branch  of  exact  science. 

But  the  promptings  of  gratitude  itself  are  by  no  means  to  be 
ignored.  For  Interpolation  is  one  of  those  remarkably  self-con- 
tained engines  which  have  done  and  are  still  doing  an  immense 
amount  of  useful  work  without  useless  clamour.  It  has  been 
simply  of  incalculable  service  in  the  past  in  the  minimizing  of  the 
mass  of  labour  involved  in  the  tabulation  of  mathematical  functions 
for  general  use.  As  Professor  Eice  says  (p.  79): — "All  of  the 
extended  tables  in  common  use,  such  as  tables  of  logarithms,  siues, 
tangents,  &c.,  have  been  subdivided  in  this  manner  "  (that  is,  by 
systematic  interpolation),  "  at  a  saving  of  labour  almost  beyond 
estimation.  In  fact,  interpolation  has  undoubtedly  done  more  for 
mathematical  science  than  any  other  discovery,  excepting  that  of 
logarithms." 

It  is  sometimes  hinted  on  the  subject  of  the  legitimacy  of  inter- 
polation, that  while  the  various  interpolation  formulae,  or,  more 
correctly,  the  theorems  on  which  they  are  based,  are  capable  of 
rigorous  demonstration  for  integral  values,  they  cannot  be  proved 
lor  intermediate  values,  which  is  just  where  they  are  wanted. 
SSiich  assertions  are  a  little  misleadmg,  and  have  here  and  there 
Igiven  rise  to  the  behef  that  these  all-important  theorems  have 
l>een  carelessly  accepted  as  working  hypotheses  by  astronomers 
^'ho  knew  well  that  analysis  had  failed  to  prove  them.  The  &ct 
Is  that  it  is  known  that  every  formula  of  interpolation  absolutely 
^jfaiU  in  general — in  other  words,  that  the  number  of  d  priori  cases 
^where  they  happen  to  hold  good  is  ioKnitely  in  the  minority. 

£at  since  these  admissions  might  at  first  sight  appear  even  more 
imaging  than  the  fonrer  statements  (and  might  conceivably  lead 
to  futile  research  for  colossal  systematic  errors  in  the  Nautical 
almanac),  let  us  hasten  to  add  that  we  use  the  italicized  expression 
*'  in  general "  in  its  d  priori  sense.  Thus,  although  the  formul» 
fail  in  general,  it  is  customary  so  to  choose  the  particular  circum- 
stances under  which  we  apply  them,  that  they  bold  good  to  the 
d^ree  of  accuracy  required.  To  explain  the  cause  of  general 
failure,  let  us  imagine  a  drop  of  ink  to  be  placed  on  the  rim  of  a 
penny,  which  is  then  to  be  rolled  edgewise  in  an  arbitrary  manner 
on  a  sheet  of  paper,  so  that  for  each  complete  revoluiion  of  the 
coin  an  ink-mark  is  left  on  the  pa])er.  If  the  motion  of  the  penny 
be  '^  smooth,"  these  ink-marks  will  form  visible  points  here  and 
there  on  an  otherwise  invisible  curve,  which  would  have  been 
visible  altogether  if  the  whole  rim  of  the  penny  had  been  inked. 
Now  this  curve  gives  no  indication  whatever  of  the  path  of  the  ink- 
drop  in  space,  except  the  meagre  details  that  it  coincided  at  certain 
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points  v^ith  certain  ink-marks  on  the  paper.  A  more  abstract 
instance  of  general  failure  is  the  case  of  the  tabulation  of  the 
values  of  sin  o°,  sin  i8o^,  sin  360°,  &c.,  from  which  evidently 
nothing  can  be  inferred  as  to  the  sines  of  intennediate  angles. 
The  sphere  of  action  of  this  principle  is  not  confined  to  the  region 
bf  exact  science.  If  every  evening  at  nine  o'clock  we  fonnd  the 
same  policeman  in  our  kitchen,  we  should  be  tempted  to  ejaculate 
that  he  was  always  there,  whereas  reflection  would  show  the 
insuflRciency  of  data  to  justify  such  a  conclusion.  On  this  point  of 
the  legitimacy  of  interpolation,  Professor  Bice's  remarks  (p.  40) 
are  happily  chosen  : — "  Without  certain  restrictions  or  assumptiotia^ 
as  to  the  character  of  the  function  and  the  intemd  of  its  tabu- 
lation, the  problem  of  interpolation  is  an  indeterminate  one.  Thus 
it  is  evident,  a  priori^  that  from  a  series  of  temperatures  recorded 
for  noon  at  a  given  station,  it  would  be  impossible  to  obtain  by 
interpolation  the  temperature  at  8.00  p.m.  for  a  given  day.  If, 
per  contra^  the  thermometric  readings  were  recorded  for  7.00,  7.10^ 
7.20,  7.3b,. . .  .P.M.,  it  is  highly  probable  that  the  temperature  at 
7.14  could  be  interpolated  with  accuracy." 

These  remarks  of  Professor  Rice's  occur  in  the  chapter  (no.  iL)- 
on  Interpolation,  and  this  chapter,  chiefly  synthetical^  is  larj^ely 
deduced  from  Chapter  I.,  which  deals  with  the  analysis  uf  Theory 
of  Bififerences.  Naturally,  therefore,  on  reading  these  remarks 
one  turns  back  to  the  first  <  hapter,  expecting  to  find  there,  if  not  a 
complete  analysis,  at  least  some  indication  of  the  general  fkilure  of 
interpolation.  Now  the  only  appropriate  place  for  such  indication 
is  in  Theorem  VI.  (p.  24);  and  it  is  just  there,  curiously,  that  we 
find  lurking  the  one  flaw  (due  to  an  oversight  easily  remedied)  in 
a  tnuch-needbd  Mork,  admirably  planned  and  admirably  carried 
out.  The  enunciation  of  Theorem  VI.  is  as  follows  : — ^If  the  nrh 
differences  of  a  series  of  quantities  (tabulated  for  equidistant 
values-  of  T)  are  constant,  the  given  quantities  are  the  tabular 
values  of  a  rational  integral  function  of  the  form 

F(T)  =  ar  +  /3T-'    +yr-*+.... 

Now  this  is  undeniable,  but  cursory  reading;  would  lead  one  to 
imagine  that  the  actual  function  originally  tabulated  must  neces- 
sarily be  identical  in  form  with  the  particular  rational  integral 
function  F(T)  referred  to,  which  is  not  the  case,  for  all  that  can 
be  said  is  that  the  actual  function,  whatever  it  may  be,  periodically 
coincides  with  F(T)  at  the  points  of  tabidation.  The  actual 
function  may,  for  instance,  contain  terms  of  the  form 


+  A:T""^C08( — h  «j. 


corresponding  to  the  term  itT*"*"  in  F(T),  where,  of  ootnrse,  M  is 
an  integer  and  w  is  the  interval  of  tabulation.  Then  again,  before 
the  beginning  of  the  proof,  we  read  that  *'this  proposition  is 
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the  coQ  verse  of  Theorem  V./*  which  is  perhapa  worso  tljan  np 
iodication  at  all  of  the  possible  existence  of  periodic  terms, 
LaatJy,  in  the  demonstration  we  find  that  the  condition  for  von- 
Bti^icjr.  of  nth  difEerences,  namely, 

^  i^»IjX»)<+(B+  i>-«+'F(»+0^+ {cp.  p,  17), 

is  interpreted  as  follows : 

F(»+i)<  =  r(»4-»)<  =  ....   ss  O, 

whereas  the  onlj  legitimate  inference  involving  no  assumptions 
extraneous  to  the  enunciation  is  that  for  all  integral  values  of  s 
concerned  (we  symboliAe  for  brevity), 

(-i+e-i<i)*+'F(<+«a;)  a  o, 
which  may  be  written 

E^(E--i)-*-'F(0  =  o, 

where  B**F(<)  symbolizes  F(t+#«).  The  interpretation  of  this 
inference  is  o^  course  neither  more  nor  less  than  thac  the  actual 
function,  though  it  may  involve,  and  in  general  will  involve, 
periodic  expressions,  nevertheless  is  such  that  its  particular  values, 
as  tabulated  for  the  given  equidistant  values  of  T,  coincide  with 
those  of  some  function 

F(T)  =  aT*+/3T— '+.... 

Chapter  II.  is  written  well  aud  clearly  and  is  nearly  exhaustive. 
We  find  no  mention,  however,  of  Wooihouse's  useful  formula 
derived  from  the  oblique  set  of  difEerences  immediately  above 
Newton's.  This  formula,  arrested  at  A.,  and  with  \  rephiced  by 
its  meai^  with  its  upper  neighbour,  is  not  only  equivalent  to 
Bessel's  (arrested  at  the  same  term),  but  has  the  additional 
advantage  of  using  a  single  A,  instead  of  a  mean.  This  ingenious 
formula  of  Woolhouse's,  modified  as  stated,  was  Ae  basis  of 
Godward's  *  Interpolation  Tables'  for  Intervals  12,  10,  8^  and  6, 
which  were  greatly  superior  to  any  previous  tables  constructed  for 
the  purpose;!,  aud  are  still  in  use  at  the  Nautical  Almanac  Offirie, 
chiedy  for  Ii^tervals  1 2  and  6.  Seeing,  indeed,  that  the  Moon's 
Hourly  Places,  as  given  at  any  rate  in  the  British  and  the  American 
AlmanacSy  are  interpolated  by  means  ol  Godward's  Tables,  it  is 
surprising  that  no  mention  is  made  of  Woolhouse  and  Godward  in 
the  articles  on  Syotematic  Interpolation,  from  which,  by  the  way, 
one  would  ^ther  that  hourly  quantities  were  derived  from  twelve- 
hourly  by  the  laborious  device  of  two  successive  bisections  followed 
by  triaection !  British  tax-payers  would  have  something  to  say  if 
thia  were  the  custom  in  the  Nautical  Almanac  Office,  where  there 
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is  more  systematic  interpolation  effected,  it  would  seem,  than  in 
all  the  rest  of  the  Queen's  dominions. 

The  remaining  chapters,  dealing  with  derivatiTes  and  mecbanical 
quadrature,  leave  nothing  to  be  desired,  and  a  most  jpraiseworthj 
feature  of  the  book  is  the  Appendix  on  Symbolic  Development, 
where  the  gist  of  some  200  previous  pages  is  condensed  into  6, 
forming  a  good  object-lesson  on  the  advantages  of  symbolism.  We 
heartily  recommend  this,  the  only  text-book  on  the  subject,  to  the 
notice  of  the  astronomical  and  the  insurance  worlds. 

Nautical  Almanac  Office.  T.  C.  H. 


CORRESPONDENCE. 

To  the  Editors  of  *  T^  Observatory* 
Stationary  Radiants  of  Meteors. 

GEin'LBMEIf, — 

With  reference  to  the  interesting  discussion  which  took 
place  on  this  subject  at  the  April  meeting  of  the  R.  A.  S.,  I  fear 
that  some  of  the  facts  of  observation  were  not^quite  correctly 
stated  as  regards  the  Leonids  and  Orionids.  In  speaking  from 
memory  or  from  a  mere  cursory  glance  at  my  '  General  Catalogue 
of  Radiants,'  it  is,  of  course,  very  easy  for  anyone  to  mistake 
details. 

It  was  mentioned  that  I  claimed  '*  a  stationary  radiant  in  the 
place  of  the  Leonids  which  came  into  our  system  only  2000  years 
ago.'*  But,  as  a  matter  of  fact,  T  never,  nor  has  any  other  observer, 
observed  a  radiant  within  the  Sickle  of  Leo  in  October,  December, 
or  January,  and  such  radiants  as  have  Veen  found  there  in  November 
•  are  all  distinctly  attributable  to  the  great  Leonid  display,  and 
were  observed  at  or  near  the  middle  of  the  month.  There  is  no 
stationary  radiant  corresponding  in  place  with  the  Leonids  for  a 
long  time  before  or  after  the  occurrence  of  that  display.  It  is  true 
that  a  few  radiants  have  been  noticed  there  in  the  first  half  of 
February,  and  again  during  the  first  three  weeks  of  April  (G.  C. 
cx\ii.),  but  these  may  well  represent  two  separate  showers,  and 
have  probably  nothing  whatever  to  do  with  the  well-known 
November  system.  Though  I  have  watched  the  "Sickle**  for 
hundreds  of  hours  in  autumn  and  spring,  yet  I  have  never  found 
a  radiant  within  it  except  the  one  formed  by  true  Leonids  at  the 
middle  of  November. 

As  regards  the  Orionids,  it  was  stated  at  the  meeting  alluded  to 
that  "  the  meteors  begin  to  show  in  July  or  August,  and  go  on 
until  the  following  spring,  having  the  maximum  in  October." 
The  truth  is  that  the  special  Oriouid  shower  endures  during  the 
three  weeks  from  October  8  to  29,  as  definitely  stated  in  Q.  C. 
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pp.  216  and  290.  There  is  another  radiant  about  4°  N.N.W.  ol 
the  Orionids,  which  is  probably  quite  distinct,  but  it  furnishes  a 
stationary  radiant  (no.  Ixxy.)^  which  apparently  endures  from 
August  to  January  following. 

As  far,  therefore,  as  my  observations  and  comparisons  enable  me 
to  judge,  I  conclude  there  is  no  long-continuing  radiant  in  an 
accordant  position  either  with  the  Leonids  or  Orionids,  and  the 
evidence  in  favour  of  this  should  be  given  sufficient  weight  in  any 
discussion  on  the  difficult  and  complicated  subject  of  stationary 
radiation,  which  Prof.  Turner  has  ventilated  and  explained  with 
80  much  ability.  Yours  sincerely, 

Bi«hopBton.  Bristol,  W.  F.  Dknning. 

1900,  May  7. 

The  Eclipse  of  Josephus. 

Gentlshsn, — 

Those  who  have  done  me  the  honour  to  read  the  last  edition 
of  my  little  book  on  *  Eemarkable  Eclipses '  will  have  noticed  that 
I  assign  a  date  for  this  eclipse  which  is  not  the  one  usually  given. 
Some  persons  even  now  take  the  eclipse  mentioned  by  Josephus  to  be 
that  which  was  total  at  Jerusalem  soon  after  midnight  on  January  9, 
B.C.  I.  But  a  careful  investigation  of  the  circumstances  before 
and  after  the  death  of  Herod  the  Great  having  shown  that  that 
event  occurred  several  years  earlier,  Petavius  suggested  the  eclipse 
of  March  13,  b.o.  4.  This  was  a  partial  eclipse,  only  about  half 
the  Moon  being  obscured,  and  its  time  in  Palestine  was  not  long 
before  daylight,  the  greatest  obscuration  taking  place  at  3*  so*  in 
the  morning.  Not  only,  however,  are  its  circumstances  not  very 
suitable,  but  it  was  long  ago  remarked  that  its  date  does  not  give 
time  in  the  history  for  the  death  of  Herod  in  the  same  year,  as  it 
is  known  that  this  event  occurred  not  long  before  the  Passover ; 
hence  Whiston,  in  accepting  it,  contended  that  Herod  died  in  the 
following  year,  b.o.  3,  which  would  give  an  interval  as  much  too 
long  as  the  other  is  too  short.  Greswell  also  took  B.C.  3  as  the  year 
of  the  king's  death,  but  as  no  eclipse  of  the  Moon  occiirred  in  that 
year  he  suggested  that  Josephus  (who  wrote  many  years  after  the 
time)  really  means  one  which  took  place  on  January  20,  B.C.  2,  a 
slip  of  memory  making  him  think  that  the  eclipse  occurred  the 
year  before  and  during  the  king's  il.ness.  This  theory,  however, 
is  quite  inadmissible,  for  the  eclipse  in  question  was  scarcely  visible 
in  West^^m  Asia  at  all ;  the  middle  of  it,  according  to  Dr.  Grattan 
Guinness's  '  Astronomic  Tables,'  fell  at  Jerusalem  at  a  time  corre- 
sponding to  three  minutes  past  2  o'clock  in  the  afternoon. 

Prof.  8tockwell,  in  the  AstnyMmical  Journal^  vol.  x.  p.  188, 
contends  strongly  for  the  total  eclipse  of  September  15,  B.C.  5,  as 
the  one  intended  by  Josephus.  None  could  be  more  suitable  in  its 
circumstances,  for  its  middle  fell  at  Jerusalem  at  9^  45"*  in  the 
evening,  and  the  date  was  probably  about  six  months  before  that 
of  the  death  of  Herod.     If  we  accept  it,  we  are  bound  of  course  to 
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conclude  that  the  Nativity  of  Christ  took  plaoe  much  earlier  in  the 
year  than  the  traditional  time  of  Christmas  Day.  But  there  need 
he  no  difficulty  in  this,  for  Greswell's  arguments  that  the  Nativity 
was  in  the  spring  have  very  great  force  and  are  not  dependent 
upon  the  year  assiepied  hy  him.  It  appears  to  me,  then,  that  we 
may  with  considerahle  confidence  take  t-ne  lunar  eclipse  of  Sept.  15, 
B.C.  5,  to  he  the  one  referred  to  hy  the  Jewish  historian  in  the 
seventeenth  book  of  his '  Antiquities/  It  is  the  only  eclipse  of  either 
Sun  or  Moon  mentioned  in  any  part  of  his  writings. 

Yours  &thfully, 
Blackheath,  1900,  April  1%,  W.  T.  I4IKK. 


The  Spectra  of  Algol  Variables. 

Gbntlembk,— 

Assuming  the  usual  theory  of  Algol  variables  as  double 
stain  and  the  nebular  theory  of  their  evolution,  some  remarks 
occur  to  me  which  may  be  found  worthy  of  a  place  in  your  colmona. 
It  is  sufficient  to  apply  them  to  AlgoL 

Algol  ought  10  be  rotating  very  rapidly  in  the  same  direction 
that  the  satellite  revolves  rouud  it.  The  plane  of  rotation  thus 
parses  nearly  through  the  Earth,  and  the  lines  in  the  spectrum 
ought  to  be  broad  because  one  side  of  Algol  is  moving  towards  uq 
while  the  other  side  is  moving  away,  under  the  influence  of 
rotation. 

But  when  the  eclipse  commences  there  is  a  change.  The  satellite 
will  first  blot  qjLit  the  side  (or  rather  the  greater  part  of  the  side) 
whose  motion  is  toward  us.  The  lines  of  the  spectrum  will 
accordingly  become  narrower,  but  will  at  the  same  time  indicate 
receding  motion.  After  the  minimum  this  will  be  reversed.  The 
part  of  Algol  that  is  moving  away  from  us  will  be  eclipsed,  and 
the  lines,  though  somewhat  reduced  in  breadth,  will  indicate 
approaching  motion.  At  the  minimum,  as  the  eclipse  will  be 
aunular,  the  lines  will  not  be  duplicated,  but  will  be  in  their 
normal  condition,  the  central  portion  being  fainter. 

At  the  crisis  of  the  eclipse  the  satellite  is  nearest  to  us  and 
Algol  itself  is  farthest.  Consequently  Algol  must  have  been 
receding  before  the  minimum  and  approaching  after  it,  which  is 
established  by  spectroscopic  observations.  But  the  considerations 
which  I  have  here  urged  may  suggest  that  the  rate  of  recess  before 
the  minimum  and  of  approach  after  it  has  been  over-estimated. 

With  regard  to  the  periodical  duplication  of  lines  in  some  stars 
which  are  supposed  to  be  similar  in  type  to  Algol,  is  it  not  possible 
that  two  totaUy  unconnected  stars  which  are  nearly  in  the  same 
direction  may  present  a  double-line  spectrum  when  no  telescope 
could  separate  them  ?  But  what,  it  will  be  said,  if  this  duplication 
is  periodical?  I  think  the  disturbance  caused  by  a  dark  satel- 
lite of  one  of  the  two  stars  might  suffice  to  explain  this  periodicity. 
If  one  star  really  got  in  front  of  the  other,  there  ought  to  be  a 
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Gonaiderable  dimination  in  the  light;  but  it  might  get  so  near 
that  with  our  present  means  we  could  not  duplicate  the  lines 
although  there  was  no  actual  eclipse.  This  explanation,  however, 
might  be  invoked  too  frequently.  Truly  yours, 

DubUn,  1900,  lay  5.  W.  H.  S.  MoKOK. 


Periodically  Recurrent  Dieiurbances  on  Jupiter. 

The  letter  on  pp.  215,  216  of  the  current  number  of 
the  Ohurvatcry  calls  for  a  reply.  For  the  reasons  stated  by 
Mr.  Denning  on  p.  2 1 5,  I  purposely  abstained,  and  do  so  now, 
from  entering  very  fully  into  the  subject,  but  I  quite  fail  to 
uuderstand  in  what  way  I  have  "imperfectly,  if  not  incorrectly,*' 
referred  to  the  facts.  X  expressly  stated  on  p.  177  of  your  April 
number  that  Mr.  Denning  had  discussed  some  *  previous  occasions 
upon  which  spots  had  been  observed  in  the  region  of  the  N.  tempo- 
rate  belt,  and  so  far  from  ignoring  the  observations  of  Birmingham » 
Cook,  Giedhill,  Whitley,  andothere  in  1870,  and  those  of  Barnard 
in  1890,  it  was  precisely  to  these  observations  that  I  referred  in 
stating  that  *^  the  mere  &ct  of  spots  having  been  shown  by  certain 
early  observations  and  drawings  really  means  very  little  in  itself." 
The  case  of  the  spots  which  Mr.  Denning  states  were  observed  by 
Prof.  Barnard  in  October  and.  November,  1890,  seems  to  me  to 
form  a  useful  object-lessoa  in  this  connection.  It  happens  that  I 
observed  a  good  many  transits  of  the  spots  on  the  N.  temperate 
belt  in  1890,  my  observations  extending  into  November  of  that  year, 
and  the  spots  in  question  were  of  the  ordinary  kind,  and  rotated 
at  a  rate  approximately  th^  same  as  that  of  the  red  spot.  When 
the  first  spots  of  the  true  outburst  made  their  appearance  in  1891, 
not  only  was  their  aspect  quite  different  and  peculiar,  but  their 
rapid  motion  soon  placed  them  in  a  di£krent  category  altogether 
to  those  which  had  been  visible  in  1890,  which  latter  spots,  it  is 
certain,  did  not  form  part  of  the  great  eruption  of  swiftly  moving 
spots  at  all. 

With  reference  to  the  latter  part  of  Mr.  Denning's  letter,  re- 
lating to  the  position  of  the  red  spot  with  respect  to  the  hollow  in 
the  S.  equatorial  belt,  the  position  is  shortly  this.  My  observations 
of  the  tpot^  published  in  Attr.  Nach,  Now  3596,  are  systematically 
earlier  than  those  of  the  hollow  as  observed  by  others.  These 
observations  of  mine  were  purposely  made  independently  of  the 
hollow,  as  in  order  to  avoid  being  biassed  I  carefully  abstained 
from  looking  at  the  latter  as  far  as  possible ;  but  on  one  night, 
1899,  June  16, 1  found  after  recording  the  transit  of  the  spot  that 
the  hollow  was  not  yet  quite  up,  and  noted  that  the  latter  did 
not  actually  transit  until  4"  later  than  my  recorded  time  for  the 
spot.    Now  here  we  have  a  real  fact  requiring  explanation,  and  I 

*  Some,  but  not  all,  for  there  are  other  hiBtanoee, 


Correspondence. 


Igest  a  very  simple,  probable,  and  adequate  one.     It  is  only 

ssary  to  glance  through  the  uumerous  published  sketches  of 

last  8  or  9  years  to  find  almost  every  gradation  of  seeing,  from 

mere  perception  of  the  darker  following  border,  through  one- 

[larter,  one-half,  three-quarters,  seven-eighths,  to  the  complete 

pot.     This  indicates  clearly,  as  I  have  sometimes  noticed  directly, 

bat  the  spot  of  late  years  has  usually  been  darker  or  denser  on 

Ihe  follo>*-ing  part,  and  from  thence  has  faded  off  or  become  feiinter 

lowards  the  preceding  end.     If,  therefore,  some  observers  failed  to 

tfrceive  the  laintest  and  most  preceding  portion  of  the  spot,  it  is 

leasy  to  understand  how  this  systematic  difference  between  us  arose* 

[The  position  is  analogous  to  that  of  a  faint  extended  nebula  fading 

off  on  the  edges,  and  probably  many  of  us  can  recall  somewhat 

similar  differences  of  seeing,  and  where  each  obsen^er,  at  any  rate 

previous  to  the  time  of  photography,  would  no  doubt  have  been 

prepared  to  swear  that  the  boundary  or  extent  of  the  nebula  seen 

by  him  was  the  true  one. 

I  am  very  far  from  claiming  to  possess  any  phenomenal  or 
exceptional  sight,  but  the  words  quoted  by  Mr.  Denning,  that 
*'  the  spot  itself  was  by  no  means  ditticult,"  stated  the  simple  truth. 
Possibly  the  reddish  tinge  of  the  spot,  and  my  eye  is  perhaps  a 
little  partial  to  red  tints,  may  have  rendered  it  easier  to  me  than 
to  others.  It  is  well  known  that  the  red  spot  is  much  plainer 
photographically  than  it  is  visually. 
Hove,  1900,  May  5.  Yours  faithfully, 

A.  Stanley  Williams. 


I 
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The  Variable  Star  17  Argils. 
Gentlemen, — 

It  would  ap|)ear  from  Colonel  Markwick'e  paper  in  the 
E.  A.  S.  Monthly  Notices  for  January  last  that  his  sources  of 
information  with  reference  to  the  above  interesting  yariable  are 
somewhat  limited.  In  the  Monthly  NoticeSy  vols.  31  and  37,  a 
series  of  comparisons  was  published  by  me  extending  from  185410 
1876.  From  1876  to  the  present  tims  I  have  made  occasional 
comparisons,  the  complete  results  of  which  have  not  yet  been 
published ;  and  in  1888  I  pointed  out  in  your  Journal,  vol.  xL 
page  299,  and  in  the  Astronomische  Nachrichten^  Band  1 19,  pace  269, 
a  remarkable  increase  of  about  half  a  magnitude  in  the  stars  light 
between  1887  April  23  and  1888  May  19,  which  announcement 
is  unnoticed  in  the  author's  statement  of  magnitudes  for  the  period 
1884  to  1899  ^D^  i^  the  closing  sentence  of  his  paper.  As  soon 
as  1  can  secure  the  necessary  leisure  from  other  and  more  pressing 
engagements,  I  will  carefully  discuss  all  my  obser\  ations  from  1854 
down  to  the  present  time,  and  with  more  improved  data  as  regards 
the  magnitudes  of  the  comparison  stars. 

Observatory,  Peninsula.  ^  *™'  ^??^®™^^' ^^  „ 

Windsor,  N.  8.  Wale«.  Yours  faithfully, 

1900,  March  29.  JoHN  TSBBUTT. 


June  1900.]  Observatories.  257 


OBSERVATORIES. 

UnrlvBRSiTT  Obssbyatoby,  Oxfobd.— Owins:  to  a  change  oE 
date  of  Visitation  Day  at  this  Observatory,  the  Report  of  the 
SaYilian  Professor  just  received  covers  only  the  period  of  eleven 
months  ending  1900  April  30.  Sir  William  Huggins,  who  was 
appointed  a  member  of  the  Board  for  the  ten  year^t  ending  1900 
December  14,  does  not  wish  re-appointment,  as  he  finds  the 
journeys  to  Oxford  more  than  he  can  undertake. 

The  Report  deals  largely  with  the  structural  requirements  of  the 
Observatory.  Prof.  Turner  begins  with  an  interesting  little  history 
of  the  circumstances  which  led  to  the  foundation  of  the  Observatory, 
and  shows  that  the  construction  of  a  house  for  the  Director  was 
evidently  part  of  the  original  plan,  but  that  the  first  Director, 
Prof.  Pritchard,  being  too  old  to  take  an  active  part  in  observing, 
hesitated  to  ask  for  funds  for  a  purpose  not  absolutely  necessary. 
This  reason  for  not  building  the  house  does  not  now  applj,  and 
Prof.  Turner  asks  for  means  to  work  more  efficiently.  The  new 
dome  has  not  yet  been  supplied,  for  the  reason  that  Messrs.  Cooke 
&  Son's  works  have  been  occupied  more  than  they  anticipated  with 
the  Transit-House  for  the  Cape  Observatory.  A  proposal  is  also 
made  that  electric  light  should  be  supplied  to  the  Observatory, 
which  could  be  done  for  a  small  sum ;  and  the  arrangements  for 
the  protection  of  the  building  from  fire  require  revision. 

The  staple  work  of  the  Observatory  has  been,  as  in  former  years, 
the  construction  of  the  Astrographic  Catalogue.  The  Rojral 
Society  continued  the  grant  of  .£150  per  annum  for  the  fourth 
year  (nearly  completed)  of  the  five  during  which  it  was  originally 
proposed  to  ask  for  it ;  but,  though  the  work  is  well  advanced,  it 
becomes  clear  that  it  cannot  be  completed  in  five  years.  At  the 
present  time  736  plates  of  the  1180  required  are  measured,  and  of 
tbese  705  are  completely  reduced.  The  corresponding  numbers 
last  year  were  586  and  525.  Copy  for  press  has  been  begun,  so 
that  the  Catalogue  could  be  printed  as  soon  as  necessary  arrange- 
ments are  made  with  the  University  Press. 

The  De  la  Rue  Reflector  is  in  good  order,  as  is  also  the  Barclay 
Transit-Circle.  The  Report  refers  also  to  several  papers  com- 
municated to  the  Royal  Astronomical  Society,  emanating  from  the 
Observatory,  and  also  to  a  paper  on  lunar  measurements,  com- 
municated to  the  same  Society  by  Mr.  8.  A.  Saunder,  to  whom 
Prof.  Turner  lent  a  micrometer  and  afforded  other  help. 


Yerkes. — The  second  annual  report  for  the  Terkes  Observatory 
is  now  to  hand,  from  which  we  gather  that  the  work  is  in  full 
swing  on  the  lines  indicated  in  first  report  ♦.  The  details  have 
already  been  published  in  several  Bulletins,  from  the  titles  of 

*  Rid.  1900  March,  p.  139. 
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which  the  programme  of  the  work  of  the  Observatory  will  be 
gathered : — 

Bulletin  No.  6< — ^Parallax of  the  AndromedaB  Nebula.  Bpeetnmi 

of  Saturn's  Eings. 
„      No.  7. — Spectra  of  Stars  of  Secchi's  Fourth  Type. 
„      No.  8, — Opportunities  for  Students  at  the  Xexices 

Observatory. 
„      No.  9. — Comparison  of  SteUar  Spectra  of  the  IIL  and 

IV.  Types. 
„      No.  10. — ^Period  and  Elongation  of  the  Pifth  Satellite 

of  Jupiter. 
,f      No.  Hi — ^Heat  Badiation  of  the  Stars. 


NOTES. 

Couirr  N0TE8. — We  continue  the  ephemeris  for  Berlin  mid- 

night of  Qiacobini^s  Comet  (a  1900)  (Att.  Ncuh,  3636) : — 

B.A.          "S,  Deo. 

B.A. 

K.Dec 

h     m     8          ^ 
June  tz I     3  53      28  36 

h    m     B 

0      1 

June22....    0  19  43 

37   29 

6 0  57  49      30  II 

26.. ..    0    4  50 

39  31 

10 0  50  40       31  52 

30....  23  46  sz 

41  32 

14....    0  42     9      33  39 

July    4 2z  25  II 

43  ^7 

18....    0  31  59      35  31 

8 22  59  17 

45     9 

The  comet  is  brightening,  being  twice  as  bright  in  the  middle  of 
July  as  it  was  at  discovery. 

Mr.  C.  J.  Merfield  has  computed  the  orbit  of  Comet  1899  L 
(Swift),  using  about  100  observations,  the  dates  ranging  from 
March  4  to  July  15,  1899. 
He  deduces  the  following  hyperbolic  elements : — 

Probable  error. 
. ,     1899  April  12-977687,  G.M.T. 
. .       8°  41'  44''-8 
..     24    59    10 -9 

i     146    15    31  •! 

q    o'326568i 

e    1000349 


T 
w 


0*000  iq6 
2 

I 


3 

07 

0*0000014 
0*000004 
A.  C.  D.  C. 


Minor  Planet  Notes. — The  planet  (433)  Eros  was  detected  on 
April  26  at  Arequipa,  its  R.A.  being  i"^  less,  and  its  Declination 
8'  south  of  the  position  gi^en  by  Millosevich's  elemei;its  ♦.  This 
\vould  seem  to  imply  that  his  value  of  the  mean  daily  motion  is 

♦  A  later  communication  from  Arequipa  states  that  the  ephemeris  computed 
from  the^e  elements  is  sensibly  correct.  The  first- statement  waa  the  result  of 
an  error  in  reading  the  ephemeris. 
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about  2"  too  great,  which  is  an  unexpectedly  large  quantity. 
There  is  little  chance  of  seeing  the  planet  in  this  country  before 
July  or  August;  we  therefore  give  no  ephemeris  at  present. 

^ A.  C.  D.  C. 

Tbm  Vakiatiow  of  'Latitudb  Ain)  CowsTAirr  of  Abebbatiok. 
— for  some  years  past  a  series  of  observations  has  been  in  progress 
at  the  Columbia  College  University,  New  York,  in  combination 
with  the  Observatory  at  Capodimonte,  Naples,  for  determination 
of  the  Variation  of  latitude.  There  was  a  reason  for  the  colla- 
boration of  these  two  institutions  beyond  the  fact  that  they  are 
widely  separated  in  longitude,  which  is  obviously  of  importance  in 
such  an  investigation,  in  that  Naples  and  New  York  have  nearly 
the  same  latitude,  and  the  advantage  of  this  will  be  seen  when  it 
is  stated  that  the  latitude  was  determined  by  Taloott's  method. 

Talcott's  method  consists  in  choosing  a  pair  of  stars  which 
culminate,  one  north  and  the  other  south  of  the  zenith,  at  about 
eoual  distances  from  that  point.  The  meridian  zenith-distances 
of  these  two  stars  are  measured,  and  since  they  are  equal  it  is 
probable  that  instrumental  errors  have  little  effect  on  their  differ- 
ence. A  little  consideration  of  the  geometry  will  show  that  half 
this  difference  added  to  the  mean  of  the  known  declination  of  the 
two  stars  gives  the  latitude  of  the  place,  so  that  if  the  stations  have 
the  same  latitude,  the  same  pairs  of  stars  can  be  used  at  both,  and 
the  difference  of  variation  of  latitude  determined  synchronously  at 
the  two  places,  which  is  the  quantity  sought  for,  is  independent  of 
the  accuracy  of  the  known  star-plaoes.  , 

Prof.  Bees  has  published  at  various  times  in  the  Astronomical 
Journal  results  of  sections  of  the  work  done  at  Columbia  College : 
in  Popular  Astronomy  for  ^pril  he  gives  in  a  most  lucid  form  the 
results  of  the  whole  series.  The  simplicity  of  the  method  is 
apparent  from  the  above  description,  and  Prof.  Kees's  exhibition 
of  the  results  is  no  less  clear.  The  latitude  was  determined  on  758 
nights,  between  1893  May  and  1899  November ;  the  mean  of  all 
was  taken  and  then  the  differences  of  each  from  the  mean.  These 
differences  being  grouped  to  correspond  to  epochs  separated  by 
about  10  days,  the  means  are  taken  and  are  plotted  with  time  as 
abscissa,  by  which  the  variation  of  measured  latitude  is  easily  seen. 
The  general  correspondence  in  shape  with  the  curve  computed  from 
Dr.  Chandler's  formula  is  obvious,  although  there  are  times  when 
the  curve  of  observations  appears  to  be  shifted  bodily  downwards; 
and  also  between  1896  and  1898  the  observed  epochs  of  maxima 
and  minima  follow  the  computed  in  time,  which  Dr.  Chandler 
thinks  is  confirmation  of  his  addition  to  the  original  theory  that 
the  ellipse  in  which  the  pole  moves  annually  is  not  stationary,  but 
that  its  major  axis  is  gradually  rotating.  He  further  says  that  the 
observations  indicate  that  the  range  of  the  fourteen  months' 
circular  motion  of  the  pole  has  diminished  since  1890,  which 
fact  was  embodied  in  the  formula  some  time  ago. 
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It  18  impossible  to  do  more  than  mention  these  small  bat  inter- 
esting points  in  a  short  note  of  this  kind,  but  it  may  be  added  that 
Prof.  Bees's  diagram  makes  it  perfectlj  evident  that  the  latitude  of 
his  Observatory  varies  periodically  within  a  range  of  aboat  o"-4. 
We  are  not  sure  if  the  Naples  series  is  completed,  but  we  look 
forward  to  seeing  the  results. 

The  same  observations  differently  treated  famish  a  value  of  the 
Constant  of  Aberration.  Prof.  Bees  finds  from  the  whole  series 
2o"*464,  with  a  probable  error  of  +o"*oo6,  which  is  not  widely 
different  from  the  previously  determined  values :  the  Paris  Con- 
ference of  1896  May  adopted  20" "4  7,  but  there  have  been  several 
recent  deterininations  giving  values  larger  than  2o"*5,  so  that  no 
value  can  be  considered  at  present  definitive. 

The  Moon  Hoax. — In  Popular  Astronomy  for  May  there  is  an 
article  by  Mr.  8.  A.  Mitchell  with  this  title,  telling  anew  an  old 
but  remarkable  story  which  we  take  the  opportunity  of  repeating 
here  in  an  abbreviated  form. 

In  August  of  the  year  1835  a  series  of  articles  appeared  in  the 
New  York  Sun  purporting  to  be  a  description  of  Sir  John  Herschel's 
observations  at  the  Cape  :  it  will  be  remembered  that  Sir  John 
landed  in  South  Africa  in  January  1834.  These  articles  bes:in 
in  a  quasi  scientific  manner,  describing  plans  said  to  have  been 
invented  by  the  elder  Herschel  for  constructing  improved  reflecting 
telescopes,  which  failed  only  because  the  size  of  the  image  was 
such  that  it  was  not  sufficiently  illuminated,  and  then  go  on  to  state 
that  Sir  John  Herschel  had  evolved  the  idea  of  lighting  the  focal 
image  hy  artificial  light  so  that  the  faintest  image  formed  in  the 
focus  of  a  telescope  could  be  seen.  Description  was  then  given 
of  an  enormous  instrument  made  by  Sir  John  on  these  lines,  and 
of  the  wonderful  things  he  saw  on  the  Moon  by  its  aid — magnificent 
animals,  creatures  like  men  with  wings,  and  so  on.  This  fable 
appears  to  have  met  with  considerable  success ;  for  one  thing  it 
considerably  increased  the  circulation  of  the  journal  in  which  it 
appeared,  and  also  it  is  said  to  have  received  some  credence  from 
Arago,  who  circulated  the  wonderful  account  through  Paris. 
This  last  fact  gives  Mr.  Mitchell  a  clue  to  the  real  authorship. 
He  thinks  that  the  actual  originator  of  the  "  Moon  Hoax  "  was 
Nicollet,  an  astronomer,  who  had  left  Paris  in  some  disrepute,  and 
did  this,  first,  to  earn  some  money,  and,  secondly,  to  entrap  his 
enemy  Aj^go  into  a  foolish  position. 

The  Pabis  Telescope. — It  must  not  be  considered  more  than  a 
coincidence  that  this  note  follows  the  preceding  one.  In  recent 
publications  of  a  popular  kind  there  have  appeared  articles  and 
illustrations  relating  to  the  telescope  (50  inches  aperture)  now 
being  shown  at  the  Paris  Exhibition,  and  the  marvels  that  can  be 
seen  therewith.  It  is  said  that  aii' image  of  the  Moon  16  metres 
in  diameter,  and  of  Mars  370  metres  in  diameter,  will  be  projected, 
presumably  by  the  telescope,  on  a  screen  in  a  darkened,  room  to  be 
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seen  bj  a  large  audience.  On  this  the  following  criticism  in 
Publications  Ast.  Soc.  Pacific,  vol.  xii.  no.  73,  seems  very  appro- 
priate : — 

**  If  such  promises  have  actually  been  made  it  would  seem  to  be 
worth  while  for  somebody  to  point  out  their  utter  absurdity,  since 
the  daily  press  will  certainly  attribute  them  to  astronomers.  The 
area  of  the  image  of  Mars,  as  above  stated,  is  8*8  times  the  area  of 
the  object-glass,  through  which  all  the  Hght  in  the  image  must  pass, 
and  this  number  represents  the  ratio  of  illumination  of  object- 
glass  and  screen.  In  other  words,  the  screen  will  be  only  about 
one-ninth  as  bright  as  a  sheet  of  paper  placed  outdoors  where 
Mars  (and  no  other  source  of  light)  can  shine  on  it.  The  image  on 
screen  will  be  further  dimmed  by  loss  oE  light  in  the  apparatus, 
but  whether  it  is  a  few  dozen  or  score  of  times  brighter  or  fainter 
makes  little  difference,  as  it  will  be  equally  invisible  under  all  these 
circumstances."  

Thx  Natube  of  thb  Cobova. — A  letter  in  Naiure  of  May  3,  over 
the  signature  of  G.  F.  Fitzgerald,  calls  attention  to  an  article  by 
Herr  Gantor  in  Annalen  derPhytik  for  this  year,  p.  462.  Experi- 
ments are  there  described  from  which  the  author  concludes  that 
there  is  no  absorption  corresponding  to  the  emission  of  light  by  a 
gas  which  is  caused  to  radiate  by  electric  discharge.  Herr  Cantor 
makes  certain  deductions  as  to  the  temperature  of  the  gas  which 
emphasize  the  difficulty  of  defixiing  ^  temperature  "  in  the  case  of 
a  non-steady  state ;  but  the  writer  in  Nature  adds  that  whatever 
is  to  be  deduced  from  the  experiments  they  certainly  lend  weight 
to  the  suggestion  that  the  corona  is  due  to  an  emission  of  a  similar 
character  to  that  of  a  gas  transmitting  an  electric  discharge. 

Sib  Davu)  Gill,  K.G.6. — In  the  list  of  those  on  whom  honours 
were  bestowed  on  Her  Majesty's  birthday  appears  the  name  of 
Dr.  I>ivid  Gill,  H.M.  Astronomer  at  the  C^pe.  Anyone  who  had 
the  good  fortune  to  hear  Dr.  Gill  relate  the  tale  of  his  work  at  the 
meeting  of  the  Bcnral  Astronomical  Society,  reported  in  this 
number,  must  certainly  feel  that  among  those  honoured  there 
was  not  one  who  deserved  the  honour  more  than  he.  In  a  recent 
American  publication  there  may  be  read  the  address  of  the  President 
of  the  Astronomical  Society  of  the  Pkusific,  made  on  presenting  the 
Bruce  Gold  Medal  to  Dr.  Gill,  which  tends  to  show  the  high  esteem 
in  which  he  is  held  on  the  other  side  of  the  Atlantic.  In  offering 
our  sincere  congratulations  to  Sir  David  Gill  we  feel  that  we  are 
only  echoing  the  sentiments  of  astronomers  throughout  the  world. 

Ws  have  to  acknowledge,  with  best  thanks,  the  receipt  of  two 
excellent  books  on  the  eclipse  —  one  from  Signor  Itodrigues, 
Director  of  the  Lisbon  Obser.atory  at  Tapada;  the  other  from  the 
Director  of  the  Madrid  Observatory.  We  mention  these  together 
for  they  are  much  of  the  same  kind.  The  book  from  lasbon  begins 
with  diiioourses  on  eclipses  in  general  and  the  things  to  be  observed 
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on  these  occasions,  and  proceeds  to  the  circumstances  of  the  par* 
ticular  eclipse  of  this  year,  and  conclades  ^ith  numerical  data  and 
maps.  The  Madrid  volume  contains  an  excellent  map  of  Spain 
and  Portugal,  with  the  circumstances  of  the  eclipse  shown  thereon, 
which  has  been  of  the  greatest  seryice  to  us. 

CoKGnATTTLATiONS  are  due  to  Dr.  A.  A.  Bambaut,  the  Baddiffe 
Observer  at  Oxford,  who  is  one  of  the  fifteen  candidates  selected 
hj  the  Council  of  the  Boyal  Society  for  election  to  Fellowship. 

The  late  Mr.  G*.  J.  Sjmons  bequeathed  to  the  Bojal  Meteorological 
Society  all  of  his  books,  pamphlets,  maps,  and  photographs,  copies 
of  which  are  not  already  in  the  library  of  the  Society;  also  his  Cross 
of  the  Legion  of  Honour,  his  Albert  Medal,  and  other  decorations, 
and  a  sum  of  £200. 

ExosPT  for  the  exhibition  by  Br.  Isaac  Boberts  of  his  recently 
published  book  of  photographs,  astronomy  was  conspicuously 
absent  from  the  Boyal  Society  Conversazione  on  May  9. 

Thebb  will  be  a  very  partial  eclipse  of  the  Moon,  partly  visible 
at  Greenwich,  on  June  12,  and  an  occultation  of  Saturn  by  the 
Moon  on  the  evening  of  June  13. 

The  next  Meeting  of  the  Boyal  Astronomical  Society  is  on 
Friday,  June  8;  of  the  British  Astronomical  Association  on 
June  27. 

Vibitation-Dat  at  Greenwich  this  year  will  be  on  Tuesday, 
June  26. 

From  an  Oxford  Note-Book. 

The  Note-Book  has  gone  off  on  another  eclipse  expedition,  this 
time  to  a  "  fixed  observatory."  We  are  iustalled  at  a  little  country 
inn  of  the  most  comfortable  type,  within  a  mile  of  the  Algiers 
Observatory,  and  have  at  the  moment  of  writing  just  put  up  our 
huts  in  the  Observatory  grounds,  over  solid  stone  piers  for  the 
instruments,  which  M.  Trepied  has  most  kindly  had  carefully 
prepared  in  advance.  How  often,  if  ever,  has  the  track  of  totality 
included  an  observatory  of  any  note  ?  At  present  I  have  not  the 
means  of  ascertaining.  It  would  not  surpnse  me  to  find  that  it 
had  never  happened  before ;  it  is  at  least  so  rare  an  event  as  to  be 
regarded  with  something  of  suspicion  apparently,  for  astronomers 
have  taken  comparatively  little  advantage  of  it.  With  all  the  con- 
veniences of  astronomical  civilization  close  to  the  central  line, 
with  the  most  hospitable  of  Directors  ready  to  do  all  he  possibly 
can  to  help  (I  gave  a  striking  instance  of  his  open-heartedness  in 
last  month's  notes),  we  are  as  yet  the  only  party  who  have  dared 
to  reap  these  golden  fruits.  It  must  be  that  astronomers  have 
observed  eclipses  so  often  from  the  desert  that  they  regard  the 
possibility  of  seeiog  one  in  comfort  as  **  uncanny."  However,  we 
at  least  have  no  reason  to  complain. 

Aloiebb  is  astonishingly  close  to  Loudon — you  can  leave  London 
At  II  AM,  on  Sunday,  arrive  at  Marseilles  9  a.m.  on  Monday, 
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leave  at  i  p.m.  the  same  day,  and  arrive  at  Algiers  at  3  p.m.  on 
Tuesday,  to  find  stacks  of  geraniums,  and  to  pluck  the  sweetest  of 
oranges  off  the  trees.  The  Algerian  gardens  must  spoil  people  for 
anv  others.  And  one  of  the  owners  of  such  gardens  tells  us  that 
if  a  goldfish  be  kept  in  every  tank  of  water  he  will  eat  all  the 
mosquito  eggs  (which  are  laid  in  water),  so  that  there  will  be  no 
raosqnitoes  to  discount  the  pleasure  of  that  particular  garden.  But 
as  regards  the  journey,  perhaps  I  have  passed  it  over  rather  too 
lightly,  for  the  26  hours  between  Marseilles  and  Algiers  may  be 
considerably  eventful ;  and  it  is  quite  worth  while  to  collect  one's 
thoughts  a  little  at  Marseilles  berore  embarking  on  it,  as  we  did. 
80  that  you  should  really  start  on  Saturday  from  Charing  Cross. 

We  passed  a  pleasant  day  in  Marseilles — ate  houillabame  and 
climbed  up  to  see  Notre  Dame  de  la  Garde,  the  church  which  id 
such  a  conspicuous  mark  from  the  sea.  Its  immediate  surroundings 
are  rather  desolate,  steep  slopes  of  gravel  without  a  vestige  of 
grass.  On  one  of  these  barren  slopes,  in  the  full  glare  of  the  Sun, 
a  couple  sat  picnicing  with  apparently  as  much  enjoyment  as  though 
they  were  under  shady  trees  in  a  grassy  meadow.  Presently  the 
man's  hat  blew  off  and  rolled  down  the  slope  about  50  yards  ;  he 
followed  it  down  with  some  difficulty,  but  his  real  trials  began 
when  he  tried  to  get  back  again,  and  we  watched  his  devious  and 
slippery  route  upwards  with  the  greatest  interest.  It  was  nearly 
as  entertaining  as  the  voyage  of  a  mud-beetle  we  saw  yesterday 
rolling  his  ball  across  the  road,  and  finally  trying  to  hoist  it  up  the 
verti<»l  face  of  the  hedge-bottom  ;  but  the  man  did  finally  reach 
his  companion,  whereas  the  beetle  was  constrained,  after  being 
rolled  over  and  over  some  dozen  times  in  his  fruitless  endeavours, 
to  give  up  his  enterprise,  and  bury  his  precious  ball  in  the  ditch 
from  which  he  had  so  manfully  tried  to  escape. 

At  the  present  date  we  are  well  established  and  at  work.  The 
work  hung  fire  a  little  at  first,  because  the  instruments  which  had 
been  sent  round  by  sea  only  turned  up  about  a  week  late,  and  we 
had  therefore  two  days  of  unexpected  idleness,  of  which,  I  am  glad 
to  say,  full  use  was  made.  To-day  it  has  been  different.  The  cases 
and  huts  were  delivered  last  night,  and  we  have  had  a  long  hard 
day  unpacking  and  setting  up  huts  and  things ;  one  of  those  days 
of  actual  manual  labour  which  are  necessary  on  such  occasions 
(whatever  may  be  the  assistance  available)  and  always  thoroughly 
enjoyable.  Not  the  least  pleasant  part  of  the  day  was  the  d^euner 
at  noon,  which  our  friends  at  the  country  inn  aforesaid  took  a  keen 
interest  in  providing,  and  which  they  served  to  us  on  packing- 
cases.  Now  We  know  what  can  be  done  in  that  way  we  have 
asked  M.  Trepied  to  lunch  with  us  next  Monday  as  a  humble 
attempt  to  return  his  generous  hospitality.  We  are  concocting  a 
programme  to  amuse  him — soup  in  developing-dishes,  let  us  say, 
ineasuring-glasses  to  drink  out  of,  and  chisels  to  cut  up  the 
viands.    I  hope  he  won't  turn  us  out  of  the  place  afterwards. 
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Fbom  onr  station  we  get  a  glorious  view  over  the  bay  below. 
This  afternoon  they  have  been  having  artillery  practice  in  the  b^r, 
and  with  tolerably  big  guns,  too,  to  judge  by  the  sounda.  We 
have  begged  M.  Tripled  to  plead  with  the  military  authorities  for 
a  quiet  day  or  two  near  the  eclipse  time ;  for  although  it  is  far 
from  certain  that  such  firing  influences  the  weather,  it  is  not  at  all 
certain  that  it  does  not.  Many  of  those  who  were  disappointed  at 
Yadso  in  1896  bUme  the  firing  of  the  salute  on  a  royal  birthday 
for  the  clouds  which  gathered  subsequently,  and  if  there  is  OTon  a 
chance  that  such  explosions  attract  the  clouds  it  is  better  to  be 
without  them.  The  Algiers  Observatory  is  in  a  splendid  position 
for  settling  this  question  by  scientific  evidence.  From  the  regular 
meteorological  records  it  would  be  easy  to  compare  the  weather 
just  after  artillery  practice  A^ith  the  average,  or  with  that  on  other 
days  near,  and  get  convincing  proof  one  way  or  the  other.  But 
the  result  may  vary  with  the  locality,  and  if  other  meteorologists 
are  near  artillery,  we  should  like  to  hear  from  them  also. 


Anotueb  anxiety  we  have  is  the  wind.  It  seems  to  blow  with 
iotentioQ  on  the  top  of  this  hill  (1200  feet  up  directly  above  the 
sea),  and  we  hear  with  mixed  feelings  stones  how  this  roof  has 
been  lifted  off  and  how  that.  We  have  tied  down  our  canvas  huts 
with  ropes  and  pegs  as  tight  as  seems  possible,  and  must  hope  for 
the  best ;  but  we  have  been  hunting  for  that  cipher  telegram  code 
arranged  by  somebody  in  1898  which  had  a  single  word  for  ^*tbe 
whole  camp  carried  away  by  a  cyclone."  When  we  read  it 
originally  it  seemed  humorous  that  anyone  should  have  thought 
necessary  to  provide  against  such  a  contingency,  but  now  it  looks 
rather  different. 


There  are,  however,  several  advantages  in  being  on  the  top  of 
a  hill.  One  is  that  the  Observatory  looks  so  fine  from  below — at 
any  rate  this  Observatory  does.  There  is  a  particular  view  of  it, 
caught  at  just  one  point  of  the  ascent,  that  is  quite  ^cinating ;  I 
fear  a  photograph  cannot  do  it  justice,  and  am  hoping  for  an  artist 
to  make  the  attempt.  Another  advanta^  is  that  the  big  tele- 
scopes get  such  fine  views  from  above  of  objects  below.  This  opens 
up  a  splendid  method  of  amusing  the  casual  visitor.  M.  Sy,  the 
Assistant  in  charge  of  the  equatorial  coude,  has  prepared  a  regular 
catalogue  of  the  hour-angles  and  declinations  of  terrestrial  points 
of  interest  which  may  be  seen  with  the  instrument,  and  most 
beautiful  sights  they  are.  There  is  also  provided  a  fixed  white 
bcreeD,  on  which  the  Sun's  image  can  be  projected  at  any  time,  and 
the  granulations  of  the  photosphere  and  facul»  are  shown  on  % 
large  scale  most  beautifully.  One  quite  longs  to  sit  watching  the 
screen  and  follow  the  history  of  a  granule :  it  seems  more  than 
f)ossible  that  this  is  the  best  way  to  do  it.  Visitors  of  all  kinds 
are  certainly  well  treated  here,  and  the  only  fear  is  that  when  the 
mountain-railway  up  to  the  Observatory,  which  has  just  been 
»anctioned,  is  constructed,  M.  Trepied  may.  have  too  many  of 
them. 
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Voi.  XXIIL  JULY.  1900.  No.  294. 

MEETING  OF  THE  EOYAL  ASTRONOMICAL  SOCIETY. 

Fridaj,  1900  June  8. 

Mr.  E.  B.  K50BHL,  Pretidmty  in  the  Chair. 

Secretariet :  H.  F.  Newall,  M. A.,  and  F.  W.  Dtson,  M. A. 

Thb  Minntes  of  the  last  Meeting  were  read  and  confirmed. 

Mr.  Dyson.  Fifty-tvTO  presents  have  heen  received  since  the 
last  Meeting.  Attention  may  he  specially  called  to  the  present 
received  from  Mr.  Wilson — a  voiame  containing  an  account  of 
astronomical  and  physical  researches  made  at  his  ohservatory, 
Daramona,  West  Meath ;  also  to  a  valoahle  and  useful  book  by 
Prof.  Wish'cenus,  *  Astronomischer  Jahresbericht  entbaltend  die 
Literatur  des  Jahres,  1899.'  We  have  also  received  a  volume 
from  Dr.  G.  W.  Hill,  •  On  the  Extension  of  Delaunay's  Method 
in  the  Lunar  Theory  to  the  General  Problem  of  Planetary 
Motion/ and  Volume  I.  of  the  publications  of  the  Yerkes  Ob- 
servatory. , 

Mr.  NewaU  said  that  there  had  been  received  from  Mr.  Ernest 
W.  Brown,  of  the  Haverford  Colle^,  Penn.,  a  further  chapter  on 
the  theory  of  the  motion  of  the  Moon.  It  had  been  ordered  for 
printing  in  the  Memoirs  of  the  Society. 

Mr.  Newcdl  then  read  a  paper  by  Mr.  W.  F.  Denning  on  a 
meteoric  shower  south  of  Corvus. 

Prof.  Alex.  Benehel.  The  paper  is  a  very  interesting  one  in 
many  ways,  as  it  points  out  the  occurrence  of  a  rather  remarkable 
shower  in  the  springtime  of  the  year.  Tbe  Corvids  to  which  it 
refers  were  seen  in  some  numbers  in  April  1898,  and  two  of  the 
meteors  were  doubly  observed  between  Leicester  and  Slough,  and 
between  Slouch  and  Bristol,  and  their  real  paths  were  computed. 
They  formed  a  shower  of  slow,  long-pathed  meteors  with  a  very 
distinct  radiant-point  in  the  south,  which  one  of  the  fortunately 
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obtained  real  path  determinatioDs  exactly  verified  ;  the  other 
doubly  observed  meteor  came  from  a  closely  adjoining,  but  rather 
weaker,  shower-centre.  Though  I  am  sorry  to  hear  from 
Mr.  Denning  that  he  is  in  such  bad  health  that  he  can  hardly 
engage  much  in  meteor-observing  work,  1  am  glad  to  see  he  is 
yet  able  to  illumine  us  by  writing  and  compiling  these  papers, 
and  that  he  promises  to  refer  again  to  these  matters.  These 
far  southern  showers  are  interesting  because  they  form  a  link 
between  our  point  of  observation  and  more  southern  stations, 
observers  at  Melbourne  having  been  able  to  see  some  showers 
well,  of  which  only  the  scattered,  outside  marginal  meteor 
members  probably  appear  above  our  horizon.  One  such  group  of 
radiants,  which  is  referred  to  in  the  paper,  is  in  Scorpio,  where 
it  is  a  centre  of  bright  meteors  appearing  in  May  and  June. 
They  showed  themselves,  shooting  up  from  a  considerable  belt  of 
sky  near  the  southern  horiEon,  in  May  last  year,  at  the  beginning 
of  the  month.  We  shall  hope  for  good  accounts  some  day,  from 
more  southern  stations,  of  that  group  of  showers  in  the  Scorpion's 
tail,  which  has  only  been  well  observed  hitherto  by  Drs.  Schmidt, 
in  Athens,  and  Neumayer,  in  Melbourne. 

The  President  I  am  sure  in  returning  thanks  to  Mr.  Denning, 
who  has  been  such  an  assiduous  observer  of  met<3ors  and  has 
determined  so  many  radiant-points,  you  will  desire  to  express 
your  sympathy  with  him  in  his  indisposition.     (Hear,  hear.) 

llie  President.  We  have  several  communications  this  evening 
relating  to  the  late  eclipse  of  the  Sun.  Perhaps  it  will  come 
nearer  home  if  we  begin  with  that  phase  of  the  eclipse  which  was 
visible  in  this  country.  Mr.  Newbegin  has  a  paper,  and  I  think 
he  has  pictures,  which  can  be  thrown  on  the  screen,  of  the  eclipse 
as  visible  here. 

Mr.  Newbegin  then  read  a  paper  on  "  The  Solar  Eclipse  of  1900 
May  28th."  He  said: — The  meteorological  conditions  in  and 
around  Norwich  were  much  better  than  we  were  led  to  expect 
when  the  afternoon  began.  The  first  contact  was  not  visible  by 
reason  of  the  clouds,  but  these  soon  settled  morq  and  more  until 
that  which  looked  nearly  hopeless  became  quite  a  success.  What 
cloud  there  was  became  rather  useful  than  othem^ise  in  making 
eye-observations.  The  Sun's  cusp  appeared  very  sharply  cut  out 
by  the  Moon.  Venus  was  noticeable  at  the  maximum,  but  no 
other  star.  I  was  able  to  expose  a  series  of  plates  which  1  think 
will  prove  to  be  a  fair  representation  of  the  eclipse  as  seen  here. 
(Mr.  Newbegin  then  showed  slides  on  the  screen  and  gave  the 
periods  of  exposure  of  the  various  plates.) 

27ie  President.  I  am  sure  you  will  return  your  thanks  to 
Mr.  Newbegin  for  his  interesting  observations.  We  have  present 
with  us  this  evening  Sir  David  (?ill.  At  our  last  Meeting  he  gave 
us  an  account  of  his  work  which  will  dwell  in  our  memories  for  a 
very  long  time.    He  promised  on  that  occasion  to  give  us  some 
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account  of  the  McClean  telescope,  and  I  hope  he  will  be  kind 
enough  now  to  redeem  that  promise. 

Sir  David  Gill.  I  fear  that  to-night  all  jour  interests  are 
centred,  not  in  telescopes  at  the  Cape,  but  iu  the  accounts 
which  we  shall  bear  from  observers  of  the  eclipse,  and  there- 
fore I  think  it  will  be  well  fur  me  not  to  occupy  too  much 
time  in  redeeming  the  promise  which  I  made  at  the  last  Meeting. 
Still,  the  McClean  Observatory  has  peculiar  features  of  im- 
portance which  may  not  be  without  their  interest  to  describe 
to  you,  especially  as  I  believe  that  my  friend  Dr.  Bambaut  is 
erecting  a  similar  instrument  at  the  Eadcliffe  Observatory,  aod 
there  may^  points  in  it  which  may  be  useful  for  him  to  know  in 
carrying  out  his  scheme.  I  will  ask  to  have  first  thrown  upon  the 
screen  the  general  elevation  or  section  through  the  centre  of  the 
north  and  south  planes  of  the  whole  Observatory.  Here  you  see 
something  approximating  to  the  general  ground-plan  of  the 
equatorial.  The  mounting  rests  upon  a  very  strong  masonry  pier, 
which  goes  down  to  concrete  foundations  on  the  hard  rock  below ; 
there  you  see  the  dome  and  the  walls  of  the  observatory,  and  so 
far  there  is  nothing  very  remarkable  or  unusual  about  the  con- 
struction of  the  instrument.  You  see  in  the  picture  three  tele- 
scopes, one  for  the  photographic  objective  of  24-inch  aperture  and 
24-feet  6  inches  focal  length ;  then  the  guiding  telescope,  in  the 
ordinary  sense  of  guiding  which  enables  you  to  use  a  guiding  star  up 
to  about  one  degree  from  the  centre  of  the  field  ;  and  then,  partly 
covered  by  the  8-inch,  is  the  18-inch  visual  objective  with  its  tube 
and  without  showing  the  micrometer  eyepiece  attached  to  it. 
Outside  the  object-glass  and  enclosed  within  a  papier-m&che  box 
is  a  jointed  iron  frame  which  carries  the  prism  of  the  object-glass, 
which  has  an  angle  of  8^  degrees.  This  prism  can  be  very  simply 
folded  across  the  object-glass,  or  removed  at  the  observer's  pleasure, 
so  that  the  telescope  can  be  used  for  producing  non-dispersed 
images  of  stars  or  spectra  like  those  which  are  so  well  known  in 
Mr.  McClean's  published  work.  We  were  compelled,  on  account 
of  the  impossibility  of  getting  thicker  glass,  to  have  a  prism  of  not 
more  than  8|  degrees,  so  it  gives  a  much  shorter  spectra  than  in 
McClean's  original  pictures.  When  the  object-glass  is  finally  cor- 
rected for  colour,  as  it  is  being  done  now  in  Sir  Howard  Grubb's 
woriLshop,  we  shall  have  the  means  of  photographing  spectra  of 
considerably  £&inter  stars  than  is  the  case  in  the  McClean  telescope. 
When  we  come  to  use  an  instrument  of  this  sort,  of  this  complex 
kind,  it  is  absolutely  essential  for  the  comfort  of  the  observer  and 
for  good  observing  to  have  some  means  of  getting  at  the  eyepiece 
in  all  positions  of  the  instrument.  We  have  therefore  a  rising 
floor,  which  consists  essentially  of  a  huge  triangle  of  H-shaped 
steel,  18  inches  deep,  a  large  triangle,  and  the  floor  is  rigged  upoa 
this  on  a  sort  of  cantilever  system.  In  order  not  to  throw  too 
much  work  on  the  hydraulic  arrangements — for  the  floor  weighs 
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12  tons — tliere  are  double  counterpoise  weights,  leaving  onlj  a 
residual  desceuding  weight  of  half  a  ton  on  each  rope.  Then  tbei^ 
is  a  three-stroke  pump,  which  is  turned  by  an  electro-motor,  and 
is  available  for  use  at  any  moment,  and  pumps  water  into  what 
is  called  the  hydraulic  accumulator,  or  loaded  vertical  cylinder. 
The  power  is  available  for  three  different  purposes — first  for 
raising  the  floor,  secondly  for  travelling  the  dome,  and  thirdly  for 
winding  the  clock.  The  floor  can  be  moved  one-hundredth  of  an 
inch,  or  it  can  be  moved  lo  feet.  The  mechanism  is  very  delicate. 
So  far  as  practical  working  is  concerned,  one  man  can  work  the 
instrument,  but  it  is  always  better  to  have  a  man  to  assist.  The 
spectroscope  is  the  work  of  Mr.  Horace  Darwin,  assisted  by 
Mr.  NewalL'  I  may  say  that  Mr.  McClean  has  left  absolutely 
nothing  undone.  He  has  urged  me  to  ask  for  everything  necessary 
to  make  it  perfect,  and  he  has  responded  to  my  demands,  by  no 
means  modest,  to  that  end.  (Sir  David  Gill  described  the  details 
of  the  plans.) 

The  President.  I  should  like  to  have  invited  some  discussion  on 
this  interesting  account  Sir  David  Gill  has  given  us  of  the  mag- 
niticent  observatory  he  has  at  the  Cape,  thanks  to  the  munificent 
gift  of  Mr.  McClean.  The  account  Sir  David  has  given  ua  only 
makes  us  look  forward  eagerly  for  the  results  he  will  obtain  with 
such  splendid  appliances.  We  are  fortunate  that  the  eclipse 
fell  at  such  a  date  as  to  allow  observers  to  return  for  this  evening. 
We  have  great  pleasure  in  welcoming  here  several  of  the  observers 
who  have  been  successfully  engaged  in  Spain,  Algeria,  and  Portugal 
during  the  late  eclipse,  and  I  will  invite  the  Astronomer  Boyal  to 
give  us  some  account  of  the  results  he  has  obtained. 

The  Astronomer  Royal,  I  am  glad  to  have  come  back  in  time  for 
this  Meeting,  but  I  feel  some  difficulty  as  to  giving  any  account  of 
the  results  obtained,  because  there  has  been  an  arrangement  made 
that  those  resiilts  should  be  first  published  at  a  joint  meeting  of 
the  Eoval  Society  and  of  the  Eoyai  Astronomical  Society.  There- 
fore I  must  ask  you  to  excuse  me  going  into  any  particulars  as  to 
the  results  obtained.  I  may  further  say,  speaking  for  myself  and 
Mr.  Davidson  of  the  photographs  of  the  corona,  we  have  only  just 
developed  some  photographs  to  show  that  we  have  obtained  results, 
and  I  am  happy  to  say  we  have  got  results  from  the  eclipse,  but  I 
should  not  like  to  say  anything  further  as  to  what  they  may  show. 
However,  it  is  a  matter  of  common  knowledge  and  of  very  great 
interest  that  the  corona  this  year  has  conformed  to  what  was 
expected,  and  has  shown  the  characteristics  of  the  corona  at  the 
minimum  of  sun-spots.  I  should  not  wish  to  sit  down  i^ithout 
expresi^iiig  to  this  Meeting  our  thanks  for  all  that  has  been  done 
for  us  in  our  visit  to  Portugal.  The  Portuguese  Government  made 
every  arrangement  possible  to  facilitate  the  transport  of  our  instru- 
ments as  well  as  the  observers,  and  we  were  very  happy  in  having 
a  friend  of  Mr.  Maw's  at  Oporto,  Mr.  Frank  Bawes,  who  made  all 
arrangements  for  housing  us  at  the  rather  out-of-the-way  place 
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where  we  set  up  our  instrnmenfcs.  We  are  greatly  indebted  to  the 
Portuguese  Goverument  and  also  to  Mr.  Eawes,  of  Oporto,  for  the 
great  help  they  gave  us  in  making  our  arrangements.  Everything 
passed  otf  very  satisfactorily,  and  we  return  with  very  pleasant 
recoUections  of  the  welcome  .we  have  had  from  the  Portuguese 
generally.  I  should  wish  particularly  to  express  the  great  pleasure 
we  had  in  visiting  the  Lisbon  Observatory,  and  in  seeing  Mr.  Campos 
Bodrigues  and  Mr.  Oom,  son  of  the  late  Director.  We  were  very 
much  impressed  with  the  work  which  is  being  done,  and  we  were 
very  much  struck  with  the  great  ingenuity  shown  in  particular 
devices.  1  hope  Mr.  Eodrigues  will  be  induced  to  describe  some 
of  these  to  the  Society.  We  were  especially  taken  with  his 
arrangement  for  observing-chairs,  most  ingenious  mechanical  de- 
vices which  struck  us  as  worthy  of  imitation,  and  it  will  be 
interesting  to  astrcmomers  in  this  country  to  •  know  what  has  been 
done  there.  1  mention  this  particularly  because  I  must  confess 
before  I  went  to  Portugal  I  had  a  very  vague  idea  as  to  the 
activity  of  the  Lisbon  Observatory.  We  had  not  much  informa- 
tion to  go  on,  and  I  was  very  pleased  to  find  it  was  in  such  an 
efficient  state  and  doing  such  good  work. 

Prof.  Turner.  I  was  appointed  by  the  Joint  Committee  of  the 
Boyal  Society  and  this  (Society,  along  with  a  colleague  who  did  not 
come,  to  go  to  Algiers.  In  place  of  that  other  colleague  I  am 
delighted  to  be  able  to  say  that  Mr.  Newall  came,  and  although  in 
some  sense  I  was  originally  the  leader  of  the  expedition  I  should 
like  to  acknowledge  that  since  then  Mr.  Newall  took  such  a  very 
leading  share  in  it  that  our  positions  are  now  entirely  reversed. 
With  us  was  joined  Mr.  Wesley,  not  as  an  emissary  of  the  Com- 
mittee, but  of  this  Society.  He  was  to  examine  the  corona  from 
the  point  of  view  of  the  draughtsman,  to  see  if  we  got  everything 
on  the  photographs.  An  essential  feature  of  his  work  was  that 
M.  Tripled  kindly  put  at  his  disposal  the  best  instrument  he  had 
in  his  observatory — the  equatorial  coude.  Mr.  Wesley  therefore 
saw  the  eclipse  under  what  may  be  called  the  very  best  possible 
conditions.  He  will  tell  you  himself  what  his  verdict  is.  I 
would  say  one  word  as  to  the  drawing.  The  corona  was  also 
photographed  at  Algiers,  and  I  have  rather  hurriedly  compared 
the  position-angles  of  one  or  two  points  of  the  drawing  with 
the  position-angles  on  the  photograph,  not  only  of  the  promin- 
ences, but  also  of  the  points  where  the  streamers  join  the  limb, 
and  I  was  startled  to  see  the  accuracy  of  the  drawing  that 
Mr.  Wesley  had  produced.  The  accuracy  may  be  described  in 
this  way  :  if  you  look  at  the  face  of  an  ordinary  watch  the 
division  representing  one  minute  is  greater  than  the  discrepancy 
between  Mr.  Wesley's  drawing  and  the  photograph.  I  was  to 
take  photographs  of  the  corona  with  one  half  of  the  old  double 
tube,  and  with  the  other  half  some  special  pictures  in  the  polarized 
light  of  the  corona.  Mr.  Newall  also  arranged  an  apparatus  for 
attacking  the  question  of  polarization  on  quite  independent  lines. 


270  Proceedings  at  Meeting  of  [No.  294. 

which  was  fitted  up  bj  him  in  half  of  the  half  of  the  double  tube. 
I  am  glad  to  say  both  were  a  success.  I  took  several  plates 
during  totality,  and  their  value  will  be  determined  on  measurement. 
We  were  very  kindly  assisted  by  several  amateurs  who  came  out 
from  England,  amongst  others  JViajor  Kingsley  Forster,  who  was 
good  enough  to  undertake  the  rather  tickh'sh  duty  of  setting  the 
Savart  in  my  hut  at  a  reading  to  be  given  by  Mr.  Newall,  and 
the  reading  at  which  it  was  to  be  set  was  finally  conveyed  by  word 
of  mouth  by  Mr.  John  Potter,  who  ran  between  the  huts  with 
great  celerity.  It  was  a  good  job  we  did  it  in  this  manner, 
because  certain  people,  who  ought  to  have  known  better^  made  a 
lot  of  noise.  We  owe  a  great  deal  to  M.  Tr^pied.  He  was 
kindness  itself,  and  it  is  difficult  to  express  at  this  Meeting  what 
we  do  owe  to  him. 

Mr.  Newall.  Professor  Turner  has  referred  to  the  indebtedness 
that  we  are  under  to  M.  Trepied,  and  I  feel  I  should  like  to 
emphasize  that  statement.  We  owe  a  vast  amount  of  the  success 
of  the  expedition  to  him  ;  he  forwarded  all  our  aims  and  attended 
to  all  our  wishes.  We  have  come  back  with  a  great  amount  of 
material  to  consider.  The  work  I  undertook  was  mainly  spectro^ 
scopic,  and  I  had  one  large  spectroscope  with  which  I  hoped  to  get 
the  flash  at  the  beginning  and  at  the  end,  and  a  photograph  of  the 
spectrum  of  the  limb  relative  to  the  flash.  I  come  back  with  five 
photographs  relating  to  the  flash  at  the  beginning  of  totality,  and 
one  of  the  corona  which  seems  to  be  similar  to  the  one  taken  in 
1898  by  Captain  Hills,  and  those  of  the  flash  will  give  me  more 
work  to  discuss  than  I  am  wishful  to  have  put  upon  my  hands. 
In  addition  to  that  I  took  some  photographs  with  the  view  of 
trying  to  clear  up  points  ahout  the  polarization  of  the  light  of  the 
corona,  and  I  have  to  thank  Professor  Turner  for  having  included 
my  apparatus  in  his  faggot  of  telescopes.  This  is,  I  believe,  the  first 
time  the  Savart  bands  have  been  photographed,  and  these  plates  will 
be  very  serviceable  in  giving  us  information  about  the  polarization 
of  the  coronal  light. 

Mr,  Dyson.  1  have  only  just  developed  uiy  "photographs  and 
cannot  show  anything  on  the  screen,  but  perhaps  I  may  be 
allowed  to  add  a  few  words  to  what  the  Astronomer  Royal  has 
said  in  describing  our  expedition  to  Ovar.  We  were  very  much 
indebted  to  the  Portuguese  Government,  and  also  to  a  very 
large  extent  to  some  amateur  astronomers  of  this  Society.  I 
personally  am  indebted  greatly  to  Mr.  Atkinson.  The  eclipse- 
station  at  Ovar  was  in  the  garden  of  a  house  the  soil  of  which 
was  principally  sand,  so  that  there  was  no  possibility  of  getting  a 
good  foundation.  However,  we  mounted  the  instruments  on  our 
boxes  filled  with  stones,  and  these  acted  admirably  as  foundations. 
My  observations  were  made  with  two  spectroscopes  which  Captain 
Hills  took  with  him  to  India,  and  which  he  lent  me  for  this  eclipse. 
Ten  seconds  before  totality  the  Astronomer  Eoyal  gave  me  the 
signal  that  totality  was  beginning,  and  we  then  began  exposing  for 
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the  flash.  (Blackboard.)  Twenty  seconds  after  totality  we  exposed 
for  the  corona.     I  think  ail  the  photographs  are  quite  successful. 

Mr.  Wesley.  I  was  greatly  indebted  to  M.  Trepied  for  his 
extreme  generosity  in  placing  one  of  the  finest  instruments  in  his 
observatory  at  my  disposal.  1  determined  to  examine  the  lower 
parts  of  the  corona,  to  see  if  there  were  visible  details  that  photo- 
graphs have  failed  to  show.  I  found  that  the  equatorial  coude 
with  a  single  lens  eyepiece  which  Mr.  NeM^all  lent  me,  and  which 
gave  a  large  field  of  nearly  a  degree  and  a  half,  was  most  suitable 
for  the  purpose.  1  found  that  the  definition  was  good  all  over 
the  field.  The  image  of  the  disappearing  crescent  of  the  Sun  was 
thrown  on  the  screen,  and  when  the  crescent  became  very  narrow 
1  removed  the  eyepiece  and  substituted  the  lens.  The  aspect  of 
the  corona  was  one  of  extreme  familiarity  and  of  a  type  which  I 
knew  very  well,  resembling  that  of  1889.  At  the  same  time  the 
spectacle  was  more  striking  than  anything  I  could  have  ventured 
to  hope  for.  I  looked  carefully  round  the  limb  of  the  Moon,  but 
entirely  failed  to  see  any  very  definite  detail.  The  corona  was 
very  bright  near  the  Moon's  limb,  rapidly  fading  into  a  pearly 
grey.  In  place  of  the  interlacing  structure  which  I  expected,  I 
saw  only  patches  of  greater  intensity  without  definite  outlines  or 
edges,  so  that  it  was  practically  impossible  to  draw  them. 
Mr.  Evershed  has  kindly  hirnished  me  with  the  position-angles  of 
the  prominences,  but  I  found  I  should  lose  too  much  time  in 
trying  to  identify  them,  so  I  selected  only  the  large  prominence 
to  the  south-west,  which  served  to  orient  the  picture.  1  made 
rpogh  diagrammatic  sketches  of  the  general  form  of  the  corona  as 
well  as  1  could,  from  which  1  made  the  drawing  as  quickly  as 
possible  afterwards. 

Mr.  Mauruler.  1  am  afraid  I  have  not  very  much  to  say  in 
addition  to  what  has  been  already  told  you.  As  you  may  be  aware, 
my  wife  and  1  w^t  out  on  our  own  account  to  Algiers,  and 
therefore  we  had  neither  very  large  instruments  nor  could  we  look 
for  any  assistance  except  what  our  own  hands  could  give  us.  Still 
1  think  1  have  been  able  to  carry  the  work  which  we  started  in 
India  just  a  little  step  further.  When  we  went  to  India  we  took 
with  us  the  Waters*  equatorial,  which  the  Boyal  Astronomical 
Society  was  good  enough  to  lend  us,  and  we  mounted  on  that, 
besides  the  Waters'  camera,  a  little  camera  of  our  own  with  a  lens 
of  I  j -inch  aperture.  Our  scheme  in  India  was  to  get  exposures 
ranging  from  one  second  with  the  Waters'  camera  up  to  one 
equivalent  to  1800  times  that  amount  with  the  other  lens,  or  six 
exposures  in  a  geometrical  series,  with  a  common  factor  of  4^. 
Each  exposure  we  gave  in  duplicate,  so  we  had  twelve  photographs 
in  all.  In  this  eclipse  it  was  quite  clear  we  could  not  carry  on 
the  series  further  in  the  same  ratio,  because  totality  was  only  one 
minute,  and  as  our  longest  exposure  with  the  Dallmeyer  lens  in 
India  was  20  seconds,  we  could  not  carry  on  the  ratio  and  give  an 
exposure  of  90  seconds  here.    I  judged  it  very  important  that  we 
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should  have  our  photographs  in  duplicate,  and  I  thon^t  the  only 
thing  to  do  was  to  get  a  second  lens  exactly  similar  to  the  one  we 
used  in  India.  We  resolved  to  give  50  seconds  exposure,  the 
longest  we  could  give  safely,  and  we  got  also  a  second  pair  of 
lenses  that  had  about  the  same  aperture  as  the  Dallmeyer  but  twice 
the  focal  length,  and  consequently  thej  would  give  about  one- 
fourth  the  same  effective  exposure.  The  eclipse  in  Algeria  was, 
judging  from  the  eye,  nearly  as  clearly  seen  as  that  in  Lidia,  but, 
it  being  a  very  much  shorter  eclipse,  the  sky  was  very  much 
brighter,  and,  judging  from  a  first  inspection  of  our  photographs, 
the  shorter  exposures  were  better  than  the  longer  ones  ror  the 
extensions.  I  do  not  think  we  have  been  able  to  get  the  extensions 
further  than  we  did  in  India,  very  likely  not  so  far ;  but  at  the  same 
time  I  think  the  photographs  bring  out  quite  clearly  that  the  dis- 
ooveiy  we  were  able  to  make  in  India  is  verified  on  tiiis  occasion, 
namely,  that  the  synclinal  curves  terminate  in  rod*like  rays.  I 
think  that  fact  comes  out  clearly  in  these  photographs  as  in  the 
India  ones,  although  I  do  not  think  we  are  able  to  trace  those 
rod-like  rays  to  anything  like  the  same  extent  as  on  the  three  best 
photographs  from  India.  Only  those  photographs  which  we  took 
for  the  extensions  have  yet  been  developed.  We  have  several 
more  yet  to  develop. 

Mr.  Crommelin,  As  to  time  determination,  I  was  lent  a  very 
good  watch  by  the  Hydrographer  to  the  Admiralty,  and  Mr. 
Maunder  had  a  very  good  watch  from  Messrs.  Usher  and  Cole. 
These  watches  were  compared  frequently  with  one  another  and 
also  with  the  sidereal  clock  at  the  Algiers  Observatory.  There 
was  a  difficulty  in  this  comparison  as  there  was  no  signal  sent  to 
the  town,  and  the  observatory  is  on  a  hill  11 00  feet  high  ;  but  the 
times  are  probably  not  more  than  half  a  second  wrong.  The 
duration  of  totality  was  62}  seconds.  The  time  given  by  the 
'  Nautical  Almanac '  was  67  seconds,  so  that  there  is  no  doubt  the 
duration  of  totality  given  by  it  is  too  long.  The  American 
ephemeris  gave  four  seconds  less  than  the  *•  Nautical  Almanac,'  so 
that  even  its  duration  comes  out  slightly  longer  than  the  time 
observed  on  this  occasion.  Mr.  Evershed  was  an  unfortunate 
sufferer  owing  to  the  mistake  in  the  *  Nautical  Almanac.'  He 
was  two  miles  north  of  the  southern  limit  as  given  by  the 
*  Nautical  Almanac,'  but  in  the  result  he  found  himself  outside 
totality  altogether. 

I  tried  with  my  three-inch  telescope  during  totality  to  observe 
any  structure  I  could  within  the  region  of  the  inner  corona. 
There  was  some  structure  in  the  inner  corona  round  the  largest 
prominence,  but  I  could  not  say  for  certain  whether  it  was  in  any 
way  connected  with  the  prominence.  I  did  not  examine  the  sur- 
rounding corona  to  see  if  the  structure  continued  there.  There 
were  two  or  three  rays  of  the  corona  near  the  large  prominence. 

For  the  last  nine  seconds  of  totality  I  examined  the  whole  corona 
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with  an  opera-glass.  It  cave  me  the  impression  of  resembling  the 
corona  of  1889  very  clos^j. 

Idr.  WetUy.  The  only  place  where  I  suspected  any  kind  of 
detailed  structure  was  around  a  large  prominence,  but  it  seemed 
to  me  that  the  prominence  lay  in  a  kind  of  vacuity  which  I  have 
indicated  in  the  drawing. 

Dr.  JohfuUme  Stoney  then  read  a  paper  on  the  cause  of  the 
shadow-bands  seen  during  the  progress  of  total  eclipses  of  the 
Sun. 

Mr.  FranJclin-Adams  (showing  photographs  of  the  corona  taken 
at  Santa  Pola  in  Spain).  These  photographs  are  shown,  as  they 
are  the  only  ones  yet  arrived  from  the  Santa  Pola  expedition. 
They  were  taken  with  a  3d  Dallmeyer  Group  lens  with  tele-photo 
attachment.  The  Scottish  Expedition,  under  the  leadership  of 
the'As(ax>nomer  Bojal  for  Scotland,  sailed  from  G-ibraltar  in 
ILM.S. '  Theseus/  and  returned  in  her  some  ten  days  later.  The 
instruments  from  the  Boyal  Observatory  at  Edinburgh  were  the 
40-foot  telescope,  a  6-inch  photo-visual  objective  made  by  Messrs. 
Cooke,  and  a  prismatic  csmera.  The  Society  will  doubtless 
receive  details  of  the  work  done  with  these  on  some  future 
occasion. 

My  own  instruments  from  Machrihanish  Observatory  were  a 

6-inch  lens,  -,  by  Cooke,  a  3-inch  Taylor-Hobson,  two  Boss 

4 
lenses  of  two  inches,  and  a  3d  Dallmeyer.     Besides  these  I  worked 

f  f 

a  6-inch  of  -  and  a  4-inch  of  -  focus  for  Professor  Barnard,  of 

5  4 

Yerkes.  The  three  large  telescopes  were  equatoreally  mounted ; 
I  chose  this  battery  and  exposed  in  a  great  variety  of  ways, 
thinking  that  it  would  be  a  valuable  experiment,  although  probably 
a  self-sacrificing  one,  to  discover  how  far  it  will,  at  the  next 
eclipse,  be  possible  to  photograph  planets  and  stars  in  echpse- 
light.  Three  exposures  were  given  with  the  chance  of  finding  an 
intra-Mercurial  planet,  but  for  this  the  bright  light  was  hopeless. 

I  hope  to  report  later  on  the  result  of  thermometer  readings  in 
tenths  of  degrees  Fahrenheit. 

Lr.  Spitta  showed  three  photographs  of  the  corona  taken  with  a 
landscape-lens  at  Algiers  by  Mr.  Hodge  *. 

Mr,  Maunder.  One  thing  which  struck  me  very  forcibly  about 
the  corona  was  that  in  colour  it  was  very  unlike  those  of  1886  and 
1898.  That  of  1898  seemed  to  me  to  be  very  much  the  colour  of 
the  electric  arc — a  sort  of  steel-blue ;  but  this  corona  seemed  to 
ne  of  a  very  much  warmer  tint,  a  somewhat  ivory  colour.  I  should 
like  to  know  if  the  same  impression  was  produced  on  any  other 
observer. 

Mr.  FranklinrAdarM.    If  there  was  any  colour  at  aU  it  would 

*  See  frontispieoe  to  ttiis  number. 
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be  a  combination  of  pearl  and  cream.  The  shadow-bands  were 
described  by  two  independent  observers  in  two  places  as  being 
like  ripples  on  a  pond. 

Prof.  Turner,  I  saw  all  three  eclipses  that  Mr.  Maunder 
mentions,  and  I  think  he  is  right  about  the  colours. 

The  Astronomer  Boyal.  I  have  only  seen  two  coronas,  but  it 
struck  me  that  this  corona  was  precisely  the  same  colour  as  the 
corona  that  I  saw  in  India  in  1898,  namely,  a  silvery  white. 

Mr.  Newall.  Silvery  white  describes  the  colour  from  my  point 
of  view  at  Algiers,  but  the  Indian  corona  had  more  varied 
colour.    lif[other-of-pearl  would  describe  the  colour. 

Capt.  Hills.  I  understand  that  on  this  occasion  the  air  was 
slightly  hazy,  so 'the  colour  would  not  be  of  a  pure  corona  colour. 
It  might  be  expected  to  be  of  a  sb'ght  yellow  tinge. 

Tlie  President.  We  have  had  a  great  many  most  interesting 
accounts  of  the  observations  of  the  eclipse,  and  I  will  ask  you  to 
join  in  returning  your  thanks  to  the  various  observers.  We  shall 
look  forward  to  our  next  Meeting  in  November,  when  we  hope  all 
the  plates  will  be  developed,  and  that  we  shall  be  able  to  have 
them  discussed  with  more  detail,  and  so  reap  the  full  scientific 
results  of  the  expeditions. 

The  following  papers  were  announced  and  partly  read : — 

W.  F.  Denning.  **  Note  on  a  Meteoric  Shower  South  of 
Corvus." 

Ernest  W.  Brown.  "Theory  of  the  Motion  of  the  Moon. 
Part  III.  Chapter  VI." 

JKev.  W.  Sicf greaves.  "The  Solar  Eclipse  of  1900  May  28, 
observed  at  Stonvhurst  College  Observatory." 

O.  J.  Neubegin.     "  The  Solar  Eclipse  of  1900  May  28." 

Rev.  S.  J.  Johnson.  "  Eemarks  on  the  late  Total  Solar  Eclipse 
at  Navalmoral  (Spain)." 

E.  A.  Sampson.    "  Description  of  the  Durham  Almucantar.'* 

O.  Johnstone  Stoney.  "  The  Cause  of  the  Shadow-bands  seen  in 
connection  with  Total  Eclipses  of  the  Sun." 

J.  L.  E.  Dreyer.  "The  Partial  Eclipse  of  the  Sun,  1900 
May  28." 

Capt.  W.  Noble.  "The  Partial  Eclipse  of  the  Sun,  1900 
May  28,  observed  at  Forest  Lodge,  Mareslield,  Sussex." 

Baddiffe  Observatory^  Oxford.  "The  Partial  Eclipse  of  the 
Sun,  1900  May  28." 

E.  W.  Maunder  and  A.  0.  D.  Crommelin.  "  Note  on  the  Total 
Solar  Eclipse  of  1900  May  28,  observed  at  Algiers." 

Royal  Observatory,  Greenwich.  "  Observations  of  Capella  as  a 
Double-Star." 

The  following  gentlemen  were  elected  Fellows  of  the  Society  : — 
L.  N.  O.  Filon^  M.A.,  Lecturer  on  Astronomy,   University 
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College,  London,  Godwin  House,  St.  Augustine's  Avenue,  South 
Croydon. 

Forest  Bay  MoidUm,  Ph.D.,  Instructor  in  Astronomy,  Uni- 
versity of  Cliicago,  U.S.A. 

W.  H.  Fearsall,  Higher  Grade  School,  Dalton-in-Furness. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

Sir  Rajah  Ankithum  Venlcata  Jugga  Row  Bahadur^  Mambram 
Estates,  Vizagapatani,  India  (proposed  by  E.  B.  Knobel). 

£.  B.  SliockUton,  K.M.S.  'Tintagei  Castle'  (proposed  by 
T.  Lewis). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

The  seventh  ordinary  Meeting  of  the  tenth  Session  of  the  British 
Astronomical  Association  was  held  at  Sion  College  on  Wednesday, 
May  30th,  Mr,  W,  H.  Maw,  President,  in  the  Chair.  Five  new 
Members  were  elected  and  the  names  of  three  Candidates  were 
passed  for  suspension. 

The  President  read  telegrams  which  he  had  received  from 
Messrs.  Maunder,  Evershed,  Downing,  Howarth,  Whitmell,  John- 
son, and  Keatley  Moore,  all  reporting  fine  weather  and  successful 
observations  of  the  eclipse.  He  thougbt  that  these  messages  showed 
that  a  very  good  amount  of  work  had  been  done.  Prof.  Todd  was 
to  be  specially  congratulated  upon  the  success  of  his  observations 
at  Tripoli,  because  he  h^d  been  most  unfortunate  in  all  his  previous 
expeditions.  He  had  spent  a  great  deal  of  time  and  t«ken  very 
great  trouble  to  perfect  bis  very  ingenious  arrangements  for  the 
automatic  exposure  of  photographic  plates,  and  if  he  had  had  good 
weather,  as  was  reported,  something  very  valuable  might  be  expected 
from  his  observations. 

Mr.  O.  J.  Newhegin  exhibited  a  diagram  illustrating  his  observa* 
tions  of  the  partial  eclipse,  and  Mr.  Hardy  and  Dr.  Smart  exhibited 
photographs. 

The  President,  Capt.  Noble,  and  Messrs.  Seabroke,  W.  C.  Tetley, 
Ooodacre,  Holmes,  and  ThwaiUs  all  described  briefly  their  observa* 
tions.  All  the  speakers  agreed  that  the  diminution  of  light  was 
very  small,  that  the  limb  of  the  Moon  was  singularly  smooth,  and 
that  there  was  not  the  slightest  indication  of  any  lunar  atmosphere, 
Mr.  Thwaites  describing  the  cnsps  as  truly  geometrical. 

Mr.  Wm.  Anderson  contributed  a  paper  on  '*  The  Age  of  Sun- 
spots  in  Relation  to  the  Eleven- Year  Period,"  in  which  he  examined 
the  records  from  1891  onwards,  arriving  at  the  conclusion  that  if 
these  9I  years  might  be  accepted  as  typical  so  far  as  the  ages  of 
8un-spot  groups  were  concerned,  it  would  follow  that  groups  reached 


276  British  Astronomical  Assoeiatum,      [No.  294s. 

their  maximam  a^  at  about  the  time  of  sunnspot  minimum,  while 
their  minimum  age  occurred  only  three  or  four  years  previously. 
The  curve  of  spot-agee  would  thus  appear  to  be  not  only  periodical, 
but  to  have  the  same  characteristic  as  the  curve  of  spot-numbers, 
viz.  the  intervals  from  maxima  to  minima  exceeded  bv  several  years 
those  from  minima  to  maxima.  The  author  further  stated  that  the 
table  of  pei*centages  given  brought  out  prominently  the  curious 
fact  that  groups  between  the  ages  of  i6  and  25  days  were  almost 
entirely  wanting.  Only  one  group  was  found  of  an  age  between 
these  two,  and  even  in  that  instance  it  was  open  to  question  whether 
or  not  it  died  out  in  the  further  hemisphere,  reappearing  again  as 
such  groups  so  frequently  did. 

Capt.  Noble  said  that  it  appeared  to  him  that  Mr.  Anderson 
adopted  a  curiously  arbitrary  method  of  classifying  his  spots ;  they 
were  new  groups  when  he  wanted  them  to  be  so,  but  sometimes 
they  died  and  came  to  life  again.  He  (the  speaker)  did  not  think 
it  would  be  difficult  to  compile  a  table  upon  those  principles  which 
would  prove  anything,  and  referred  to  Bret  Harte*s  well-known 
statistics  by  which  he  proved  that  it  was  infinitely  more  dangerous 
to  go  to  bed  than  to  travel  on  the  railway. 

A  paper  on  "  The  Double  Canals  of  Mars,"  by  Mr.  A.  Stanley 
Williams,  was  then  read,  in  which  he  referred  to  the  recent  dis- 
cussions on  the  subject  at  previous  meetings  of  the  Association,  and 
maintained  that  he  bad  conclusively  shown  that  some,  at  least,  of  the 
observed  duplications  must  have  been  real,  and  probably  so  in  most 
cases ;  and  if  that  were  admitted,  even  in  a  single  instance,  the 
whole  ground  was  cut  away  from  under  those  who  argued  in  favour 
of  optical  or  any  other  similar  theory  of  duplicity,  and  it  was  no  longer 
logical  for  them  to  hold  that  any  palrticular  case  of  observed 
duplicity  must  ipso  facto  be  false. 

Mr.  Ooodacre  said  he  would  like  to  read  Mr.  Stanley  Williams's 
paper  in  print  before  saying  much  about  it,  but  there  was  one 
point  in  Prof.  Pickering's  experiments  which  struck  him.  Prof. 
Pickering,  as  the  result  of  his  examination  of  Schiaparelli's  maps, 
found  that  with  an  increase  of  aperture  the  space  separating  the 
canals  was  reduced  in  proportion — t.  e.  with  8j|  in.  aperture  thej 
were  twice  as  widely  divided  as  when  using  an  aperture  of  18  ins., 
the  inference  being  that  with  36  in.  aperture  the  two  lines  would 
be  merged  into  one,  and  this  would  perhaps  account  for  observers 
using  the  Lick  and  other  large  telescopes  not  being  able  to  see 
double  canals  on  Mars. 

A  paper  on  "  Diffraction  Gratings  and  Diffraction  Spectroscopes," 
by  Mr.  A.  Buss,  was  next  read.  The  writer  first  gave  a  short 
history  of  diffraction  gratings,  and  enumerated  the  various  methods 
of  producing  them  which  had  been  successively  adopted,  special 
reference  being  made  to  the  replicas  of  reflecting  gratings  which 
had  been  so  successfully  made  by  Mr.  Thos.  Thorp.  The  differ- 
ences  between  the  spectra  obtained  by  the  use  of  prisms  and 
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diffraction  gratings  respectively  were  next  explained,  and  the 
special  features  of  diffraction  spectras  pointed  out.  An  account 
was  then  given  of  a  simple  form  of  diffraction  spectroscope  which 
Mr.  Buss  had  constructed  for  his  own  use  and  which  was  specially 
raited  for  attachment  to  small  telescopes  of  small  aperture, 
Mr.  Buss's  telescope  being  a  3-inch.  This  spectroscope,  in  addition 
to  the  usual  straight  slit,  is  provided  with  a  curved  slit  for  facili- 
tating the  search  for  solar  prominences,  and  it  is  also  fitted  with  a 
**  rotator,**  an  arrangement  of  mirrors  which  enables  the  object 
examined  to  be  rotated  in  the  field  of  view  without  turning  the 
spectroscope.  The  paper  was  illustrated  by  a  series  of  lantern- 
slides.  After  the  reading  of  the  paper,  some  of  Mr.  Thorps 
reproductions  of  gratingn  were  handed  round,  the  President  ex- 
pressing the  hope  that  at  some  future  time  Mr.  Thorp  might  be 
persuaded  to  give  them  a  paper  on  these  gratings. 
After  a  short  discussion  the  Meeting  was  adjourned. 


EOYAL  METEOEOLOGICAL  SOCIETY. 

Thb  second  afternoon  Meeting  of  this  Society  of  the  present 
Session  was  held  on  Wednesday,  June  20th,  at  70  Victoria  Street, 
Westminster,  Dr.  C,  Theodore  WiUiams^  President,  in  the  Chair. 

Mr,  W.  Marriott  read  a  paper  on  '*Bainfail  in  the  West  and  East 
of  England  in  relation  to  Altitude  above  Sea-level."  This  was  a 
discussion  of  the  mean  monthly  and  annual  rainfall  for  the  10 
years  1881-90  at  309  stations,  which  the  author  had  grouped 
according  (o  the  altitude  of  the  stations  above  sea-leveh  The 
western  stations  were  considered  to  be  those  which  drained  to  the 
west,  and  the  eastern  stations  those  which  drained  to  the  east  of 
the  country.  The  diagrams  exhibited  showed  that  there  is  a  general 
increase  in  the  annual  amount  of  rain  as  the  altitude  increases,  and 
that  the  rainfall  is  considerably  greater  in  the  west  than  in  the  east, 
The  monthly  diagrams  brought  out  prominently  some  interesting 
features,  among  which  were  :  (i)  that  the  monthly  rainfall  in  the 
west  is  subject  to  a  much  greater  range  than  in  the  east :  (2)  that 
in  the  west  the  maximum  at  all  altitudes  occurs  in  November, 
but  in  the  east  it  is  generally  in  October;  (3)  that  in  the  west  the 
spring  months,  April,  May,  and  June,  are  very  dry ;  and  (4)  that 
both  in  the  west  and  east  there  is  a  very  great  increase  in  the  rain- 
fall from  June  to  July. 

A  paper  by  Mr,  J,  Baxendell  was  also  read,  giving  a  description 
of  a  new  self-recording  rain-gauge,  designed  by  Mr.  E.  L.  Halliwell, 
of  the  Femley  Observatory,  Southport.  This  rain-gauge,  which 
the  author  believes  approaches  very  closely  to  an  ideal  standard, 
has  also  the  merit  of  being  sold  for  a  moderate  price. 
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The  Solar  Eclipse  of  May  28. 

The  Meeting  of  the  Eoyal  and  Eoyal  Astronomical  Societies  to 
hear  the  Eeporte  of  the  observers  sent  out  under  the  auspices  of 
the  Joint  Committee  of  the  two  Societies  took  place  at  the  Bojal 
Society's  rooms  on  Thursday,  June  28,  at  4.30  p.m.  The  following 
summary  of  the  proceedings  gives  in  brief  the  main  results  of  the 
eclipse.  The  Chair  was  taken  by  Lord  Lister,  Mr.  Knobel  occu- 
pying the  Secretary's  chair  on  his  right. 

The  Astronomer  Boyal  showed  three  photographs  of  the  corona 
taken  with  the  Thompson  9-inch  object-gIa«s  and  telephoto  cou- 
cave  lens,  giving  a  scale  of  4  inches  to  the  Sun's  diameter ;  two  of 
these,  taken  near  the  middle  of  totality  with  exposures  of  6  and 
12  seconds  respectively,  showed  details  of  the  inner  corona  and 
the  equatorial  streamers  to  a  distance  of  about  two  diameters  from 
the  limb.  The  polar  plumes  were  also  well  marked.  The  third 
plate,  exposed  near  the  end  of  totality  for  2|J  seconds,  showed  the 
chromosphere  with  a  large  prominence  on  the  south-west  limb. 
The  Astronomer  Royal  also  exhibited  two  photographs  taken  by 
Mr.  Davidson,  one  with  a  4-inch  lens  of  34  inches  focus,  the 
other  with  a  special  rapid  lens  of  13  inches  focus,  both  taken  with 

3  seconds'  exposure,  and  showing  the  extensions  of  the  corona. 
Of  these  the  picture  taken  with  the  longer  focus  appeared  the 

better,  and  it  was  stated  that  with  such  a  combination  giving  -^ 

a  longer  exposure  did  not  seem  advisable. 

Sir  Norman  Lockyer  related  that  he  had  1 20  officers  and  men 
of  H.M.S.  *  Theseus  '  at  his  disposal.  He  showed  spectra  of  the 
chromosphere  at  different  distances  from  the  limb ;  also  plates 
showing  the  spectrum -rings  of  the  corona,  the  ring  due  to  the 
green  ray  at  5303*7  and  two  others.  It  was  pointed  out  that  the 
rings  are  of  totally  different  character  from  the  chromospheric 
arcs,  and  have  their  greatest  brightness  at  places  other  than  where 
the  chromospheric  arcs  are  brightest.  Photographs  of  the  corona 
were  also  shown,  taken  by  Mr.  Howard  Payn  and  by  members  of 
the  ship's  crew :  one  taken  with  a  Taylor  photo-visual  lens  of 

4  inches  aperture  and  i6-feet  focus  with  5  seconds'  exposure,  was 
considered  good,  the  chromosphere  being  well  marked  all  round  the 
limb,  and  a  large  amount  of  detail  of  the  inner  corona  well  shown. 
A  photograph  taken  with  a  Zeiss  anastigmatic  lens  of  9  inches 
focal  length  with  a  Thorp  grating  mounted  in  front,  the  exposure 
being  40  seconds,  shows  a  streamer — the  N.E.  quadrant — to  a 
distance  of  4^  diameters.  No  long  extensions  of  the  equatorial 
streamers  could  be  detected  by  carefully-made  eye-observations. 
Sir  Norman  stated  that  the  corona  was  like  that  of  1878,  not  only 
in  general  form,  but  also  in  the  minute  structure  of  the  inner 
corona,  which  was  distinctly  different  to  that  seen  in  187 1.    Also 
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tbere  were  do  bright  lines,  such  as  were  seeu  in  1871,  in  the 
spectrum  of  the  corona  either  in  1878  or  in  the  present  year. 

Prof.  Turner  warmly  acknowledged  the  kind  reception  and 
efficient  help  that  he  and  the  other  observers  at  Algiers  had 
received  from  M.  Tr^pied.  He  explained  by  a  diagram  the 
principle  of  observation  with  a  polariscope,  and  showed  photo- 
graphs of  the  corona  in  which  the  effect  of  polarization  could 
be  distinctly  seen.  He  also  showed  photographs  of  the  corona 
and  stated  that  measures,  not  yet  complete,  had  been  made  of  its 
light,  from  which  it  was  inferred  that  the  corona  of  this  year  was 
comparatively  bright.  Prof.  Turner  made  some  introductory 
remarks  on  the  merits  of  the  coelostat  as  part  of  the  equipment 
for  eclipse  observation. 

Dr.  Uopeland  showed  photographs  of  the  corona  taken  with  the 
telescope  of  40-feet  focus  and  with  a  telescope  having  an  object- 
glass  of  Iceland  spar.  The  greatest  extension  of  the  corona  was 
one  diameter  from  the  limb. 

Mr.  Evershed  explained  that  he  had  gone,  with  his  brother  as 
assistant,  to  a  station  further  west  than  Alters,  to  a  place  which 
he  thought,  from  the  data  of  the  British  Nautical  Almanac^  was 
just  on  the  south  edge  of  the  shadow-track,  where  it  was  expected 
that  totality  would  last  30  seconds  and  that  the  chromosphere 
would  have  been  seen  all  that  time.  Unfortunately  the  eclipse 
was  not  seen  as  total  at  this  station.  Some  natives  who  were  500 
metres  north  of  Mr.  Evershed  saw  a  total  eclipse ;  others,  500 
metres  south,  said  that  the  Sun  did  not  wholly  disappear.  The 
edge  of  the  shadow  of  the  Moon  was  distinctly  seen  crossing  the 
land  north  of  the  eclipse  station.  Nevertheless,  photographs  of 
the  spectrum  of  the  chromosphere  and  prominences  were  secured, 
and  these  were  shown  on  the  screen. 

Mr.  Newall  showed  spectra  taken  with  a  slit  spectroscope  at 
Alters  and  with  a  Savart  polarizing  prism. 

Mr.  Dyson  showed  photographs  of  parts  of  the  spectrum  of 
the  chromosphere  taken  with  a  slit  spectroscope  exactly  at  the 
beginning  of  totality. 

Mr.  Knobel  congratulated  the  observers,  but  expressed  a  wish 
that  wet  collodion  plates  had  been  used. 

Lord  Lister  also  expressed  his  satisfaction  at  the  results  of  the 
eclipse. 

Nakbd-etb  Obsbevatioks  •. 

To  observe  this  eclipse  I  went  to  Elche,  near  Alicante  (Spain),  a 
pretty  town  not  far  distant  from  the  central  line  of  totality. 

At  first  I  had  some  fears,  because  of  ominous  clouds  and  rain, 
but  on  the  27th  the  sky  became  perfectly  clear  and  the  eclipse  was 
observed  without  the  slightest  trace  of  a  cloud. 

*  Kindly  sent  us  by  Pruf.  M.  Moye,  Montpellier  Unifenity  (Fnuice),  1900 
June  16. 
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Besides'pliotographs  of  the  corona  made  in  connection  with  the 
Montpellier  University  Expedition  (results  of  which  will  be 
separately  published)  *,  I  made  the  following  scientific  observations 
specially  on  the  shadow-bands  and  a  tolerably  exact  sketch  of  the 
corona  as  seen  to  the  naked  eye. 

Shadow-batidi. — ^For  these  observations  I  was  seated  on  a  corn- 
thrashing  floor,  perfectly  levelled  and  commanding  a  wide  view  of 
land.  About  three  minutes  before  totality  I  saw  the  shadow- 
bands.  They  were  regular,  with  the  appearance  of  sinusoidal  curves, 
not  clearly  defined,  but  greyish  and  faint  on  the  ground.  How- 
ever, their  intensity  was  sufficient  to  strike  the  attention  of  two 
Sp&nish  policemen  who  were  at  my  left. 

The  width  of  the  bands  was  two  inches  ;  the  distance  between 
them  was  i  or  i^  foot.  Their  motion  was  uniform,  and  it  seemed 
to  me  as  quick  as  that  of  a  man  walking. 

At  first  the  motion  was  precisely  in  the  direction  E.  to  W. ; 
but  one  minute  before  totality  I  saw  a  remarkable  phenomenon 
(not  observed  before,  I  believe).  Besides  the  first  system  already 
described,  there  suddenly  appeared  a  second  system  of  bands, 
showing  the  same  general  appearance,  but  their  motion  was 
distinctly  in  the  opposite  direction,  vix.,  from  W.  to  E. 

I  satisfied  myself  of  the  reality  of  the  appearance,  and  it  was 
testified  to  after  totality  by  several  persons  who  were  near.  I 
must  add  that  the  wind,  during  all  the  eclipse,  was  blowing  with 
moderate  force  from  the  same  point — E.S.E. 

Appearance  of  the  Corona* — ^To  the  naked  eye,  and  as  seen  by  an 
opera-glass,  the  Sun  was  perfectly  black  and  dark,  surrounded  by 
a  circle  of  a  silvery  white,  almost  daszlingly  bright,  and  resembling 
the  classical  drawings  of  an  annular  eclipse.  This  was  the  inner 
corona.  To  the  right  and  left  of  the  Sun  were  two  immense 
streamers,  of  pearly  tinge,  tolerably  bright,  and  fading  away 
gradually  on  the  edges.  They  were  along  the  ecliptic,  or  nearly 
so ;  their  length  was  two  or  three  solar  diameters ;  the  western 
streamer  was  noticed  very  near  Mercury,  at  east  of  the  Sun.  The 
form  of  the  streamers  was  very  conspicuous,  each  seemed  as  two 
curved  rays  with  a  central  rift.  At  the  Sun's  poles  were  only 
short  plumes,  rather  faint — a  typical  form  of  a  minimum  year. 

No  star  except  Sirius  was  seen,  but  Mercury  was  as  bright  as 
Yenus  at  the  beginning  of  the  twilight,  and  it  is  needless  to  say 
that  Venus  was  dazzling  over  our  heads. 

Oeneral  Notes, — During  totality  the  sky  was  dim,  the  blue 
having  become  an  ashy  grey.  Bound  the  horizon  a  large  zone  of 
a  golden-yellow  hue,  with  rosy  and  lilac  streamers,  produced  a 
very  artistic  and  beautiful  view.  The  landscape  appeared  of  a 
dull  leaden  grey ;  colour  died  out  of  the  objects ;  the  appearance 
was  grand  but  rather  weird.  A  dog  seemed  disturbed,  and  hens 
went  to  roost.    The  falling  temperature  as  totality  drew  near  was 

*  Oomptee-rendus  de  rAcad^mie  des  Soiencea ;  Stance  da  5  Juin,  1900. 
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Tery  striking,  and  the  coolness  was  such  as  to  become  unpleasant. 
Thermometer  (Centigrade)  fell  from  26?  to  20^  during  totality. 

Obscuration  of  tlie  scene  was  not  intense ;  all  objects  were  dis- 
tinctly seen ;  the  divisions  of  a  watch,  or  a  newspaper,  could  be 
read  without  artiBcial  light.  The  general  illumination  was  very 
superior  to  that  of  the  fi^  Moon. 

Thi  Pabtial  Eolipsb. 

This  occurrence  was  well  seen  at  Bristol,  the  sky  being  clear 
during  the  first  half  an  hour.  Por  the  rest  of  the  time  there  were 
some  passing  clouds,  but  the  Sun  shone  through  some  clear  spaces 
at  short  intervals  and  allowed  the  progress  of  the  event  to  be 
followed  to  its  close.  A  great  interest  was  manifested  in  the 
event  by  the  public,  who  were  enabled  to  watch  it  with  unusual 
facility,  for  the  thin  clouds  which  frequently  covered  the  Sun 
enabled  it  to  be  viewed  without  smoked  or  coloured  glass. 

With  a  4-inch  Cooke  refractor,  power  65, 1  noticed  two  small 
groups  of  spots  upon  the  Sun,  separated  by  about  230,000  miles. 
The  Moon  encroached  upon  the  westerly  spot  of  the  W.  group  at 
3^  12",  and  on  the  similar  spot  of  the  E.  group  at  3^  30",  by  my 
watch,  which  was  probably  correct  to  within  a  minute.  I  made  it 
a  point  to  watch  the  individual  spots  narrowly,  as  the  Moon's  limb 
came  up  to  them,  to  ascertain  whether  distortion  or  any  other 
change  of  appearance  occurred,  but  none  was  observed.  Definition 
was  excellent  and  the  small  spots  were  remarked  as  dark  lumps  on 
the  Moon's  edge  at  the  instant  prior  to  their  disappearance,  but 
their  aspect  remained  perfectly  normal  until  occnltation.  There 
was  a  little  rippling  round  the  Moon's  periphery  (this  rippling  is  of 
course  a  constant  atmospheric  effect,  which,  though  varying  much  in 
degree  is  never  eliminated),  but  not  sufficient  to  impair  the  image, 
which  was  very  good.  ^ 

One  of  the  smaller  spots — a  mere  dot — in  the  easterly  group 
seems  to  have  been  intermittently  visible.  I  saw  it  first  at  1**  on 
May  28,  but  it  had  quite  disappeared  when  I  looked  for  it  at  3^, 
Yet  at  3^  30"  it  was  fairly  distinct  though  small. 

At  the  time  of  the  middle  of  the  eclipse  an  eye-estimate  of  its 
magnitude  made  it  less  than  the  proportion  (about  y-ioths)  stated 
in  the  almanacks.  The  air  perceptibly  became  several  degrees 
colder,  and  on  taking  a  general  glance  round  upon  the  skj  and  land- 
scape the  diminution  of  light  was  very  obvious.  The  sunshine  left 
haa  a  sickly  weird  appearance,  and  the  north-west  quarter  of  the 
firmament  looked  very  dark  and  lowering,  as  though  a  storm  were 
coming  down  from  that  direction.  W.  F.  DEiryiNG. 

Biffhopston,  Bristol, 
1900,  June  3. 

We  give  as  frontispiece  to  this  number  a  drawing  of  the  corona 
made  from  photographs  by  one  who  saw  the  total  ^ipso.  Also  a 
remarioible  photograph  taken  by  Mr.  Hodge  on  a  triple-coated 
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Sandell  plate,  and  developed  by  Dr.  Spitta.  The  exposare  was 
made  a  few  seconds  before  totality,  and  lasted*  two  seconds.  We 
are  enabled  to  publish  this  by  the  courtesy  of  the  Editor  of 
Photography, — Eds. 


The  Present  Appearance  of  Jupiter. 

The  low  altitude  of  Jupiter  at  the  present  time  necessarily 
constitutes  a  great  hindrance  to  observation,  and  the  conditions 
will  be  even  worse  next  year.  Fortunately  conspicuous  spots 
and  markings  are  seldom  absent  from  the  disc  of  this  planet,  so 
that  much  can  be  done  even  under  these  unfavourable  conditions. 
During  the  past  two  months  I  have  obtained  some  fair  views  with 
my  6|-in.  Galver  reflector,  definition  being  above  the  average,  and 
these  have  revealed  some  rather  interesting  changes. 

The  most  interesting,  perhaps,  of  these  changes  is  the  increased 
plainness  of  the  great  red  spot.  During  the  past  two  or  three 
years  this  remarkable  object  has  been  very  faint,  so  much  so,  that 
the  deep  hollow  in  the  S.  equatorial  belt  opposite  to  it  has  been  a 
much  more  conspicuous  feature  than  the  spot.  But  on  the 
2oth  April  I  was  surprised  and  greatly  pleased  to  find  that  the 
spot  was  much  plainer  than  it  had  been.  80  obvious  indeed 
was  it,  that  it  attracted  attention  before  the  hollow,  the  plainness 
of  the  latter  being  reduced  owing  to  its  being  largely  filled  up  by 
the  intensified  spot.  Simultaneous  with  this  increased  plainness 
there  has  also  been  a  reinforcement  of  tint.  A  reddish  tinge  has 
never  been  entirely  absent,  according  to  my  observations,  but 
the  red  colour  has  now  become  so  intensified  that  the  spot  would 
be  properly,  described  as  a  red  spot.  The  exact  tint  is  pinkish 
cf  salmon  colour,  a  little  paler  near  the  preceding  end.  The  spot 
was  observed  to  be  in  mid-transit  at  14*"  4o"'4  on  April  20,  the 
resulting  longitude  being  37°-7.  My  last  observation  of  last  year 
was  on  June  16,  when  the  spot  transited  at  9*"  8"  (X=r3i°-4), 
and  comparing  these  two  observations,  the  rotation  period  in  the 
interval  comes  out  9^  55"  4i»-5.  The  spot  appears  to  me  to  be  in 
nearly  exactly  the  same  longitude  as  the  hollow  in  the  belt.  In 
1898  it  had  distinctly  followed  the  hollow,  whilst  last  year, 
according  to  my  observations,  it  must  have,  if  anything,  slightly 
preceded  the  hollow. 

Another  important  change  is  in  the  colours  of  the  two  equatorial 
belts.  Last  year  the  S.  equatorial  belt  was  usually  distinctly  a 
little  redder  than  the  N.  equatorial  belt,  the  difference  becoming 
less  towards  the  latter  part  of  the  apparition.  But  now  the  N. 
equatorial  belt  is  very  considerably  redder  thafa  the  S.  equatorial 
belt.  The  reddish  colour  of  the  latter  is  not  now  very  marked, 
but  the  N.  equatorial  belt  is  of  a  reaUy  fine  red  colour,  the  colour 
of  iron  rust.    These  changes  are  exactly  in  accordance  with  the 
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periodical  variations  in  colour  which  I  have  recently  described  (see 
Monthly  Notices^  vol.  lix.  p.  376).  The  peculiar  tawny  or  orange 
hue  of  the  bright  equatorial  zone  has  now  disappeared,  the  zone 
having  a  pale  whitish  ^pearance. 

The  low  altitude  of  the  planet  is  perhaps  even  more  detrimental 
to  the  satiafactory  determination  of  colour  than  it  is  to  the  obser- 
vation of  spots  and  other  markings.  It  is  therefore  very  desirable 
to  have  records  of  the  colours  of  the  belts  by  observers  in  more  * 
southern  latitudes,  and  particularly  by  those  in  the  southeru 
hemisphere.  What  is  wanted  is  not  so  much-  the  exact  tint  or 
shade  of  colour  as  the  degree  or  depth  of  redness  of  the  different 
belts.  Both  the  N.  temperate  and  S.  temperate  belts  seem 
to  me  more  or  less  red  at  present,  but  I  should  very  much  like  to 
get  the  fact  of  their  having  regained  a  red  colour  corroborated  by 
more  favoured  observers. 

There  are  a  great  man}'  interesting  and  conspicuous  spots  visible 
now,  particularly  in  the  equatorial  regions,  so  thai  the  work  of 
observing  the  planet  is  a  fascinating  and  absorbing  one,  notwith- 
standing the  unfavourable  conditions,  and  the  time  so  occupied 
is  by  no  means  wasted.  A.  Stanley  Williams. 


CORRESPONDENCE. 

To  the  Editors  of  *  TJie  Observatory: 

Mr.  Inne^  Reference  Catalogue  of  Southern  Doitble  Stars. 

Gentlemen, — 

An  appropriate  notice  of  this  Catalogue  of  Double  Stars 
has  already  appeared  in  the  Observatory^  but  it  seems  worth  while 
to  call  attention  to  a  few  points  which  may  not  occur  to  some 
readers. 

The  labours  of  most  Southern  Observers  up  to  this  time  have 
been  so  desultory  in  character,  their  results  so  heterogeneous,  and 
their  papers  So  scattered,  that,  ^^ithout  a  catalogue  of  uniform 
character  such  as  Mr.  Innes  has  produced,  it  was  practically 
impossible  to  engage  in  double-star  work  and  avoid  duplication 
and  mistakes.  !Now  that  Mr.  Innes  has  brought  together  sub- 
stanti'illy  all  data  accumulated  by  previous  observers,  noted  the 
good  points,  pointed  out  the  bad,  and  rejected  the  mistakes  and 
duplications,  which  unavoidably  arose,  future  observers  will  ha\  e 
an  advantage  which  ought  to  render  progress  both  more  rapid  atd 
less  difficult.  Such  a  Catalogue  would  hiive  been  of  the  greate^  t 
service  in  my  work  at  the  Lowell  Observatory,  and  in  default  of 
it  some  errors,  due  partly  to  lack  of  literature  at  my  command  and 
partly  to  the  rapiditv  with  which  the  work  had  to  be  done, 
inevitably  were  introduced.  Mr.  Innes  has  done  me  the  great 
service  to  point  out  most  of  these  errors,  but  a  few  of  his  criticisms 
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appear  to  be  misplaced.    In  general  the  impartiality  and  accuracy 
with  which  he  has  done  his  work  is  beyond  all  praise. 

It  is  only  by  such  digests  that  steady  progress  is  made  possible, 
and  anyone  who  looks  forward  to  the  future  development  of 
southern  stellar  astronomy  will  see  in  this  catalogue  a  basis  which 
will  serve  the  working  astronomer  for  many  years.  The  activity 
in  this  line,  recently  inaugurated  at  the  Cape,  is  a  commendable 
extension  of  the  traditions  of  Sir  John  Herschel ;  and  Br.  Gill 
and  Mr.  Innes  evidently  have  due  regard  to  the  future  as  well  as 
to  the  past  astronomy  of  the  Southern  Hemisphere. 

Who  can  doubt  the  increasing  interest  that  will  attach  to 
double  stars  as  time  goes  on,  or  question  the  importance  of 
securing  early  records  of  the  most  important  objects  in  the 
Southern  Heavens?  Probably  many  thoughtful  persons  will 
agree  that  henceforth  the  labours  of  astronomers  upon  the  stellar 
systems  must  steadily  increase,  while  in  other  lines  of  research, 
now  relatively  more  fashionable  or  prominent,  effort  will  be  directed 
to  the  refinement  of  recognized  data  rather  than  to  the  explanation 
of  phenomena  still  largely  unknown  and  undeveloped. 

Very  respectfully, 

Washington,  D.C.,  1900,  Biar.  28.  T.  J.  J.  Seb. 


The  Annular  Eclipse  of  1820. 
Gentlemen, — 

Happening  to  be  reading  the  other  day  Wordsworth's  poem 
on  the  eclipse  of  the  Sun  in  1820,  which  he  witnessed  whilst  on 
Lake  Lugano  in  North  Italy,  I  turned  to  the  Annual  Register 
for  that  year  to  see  whether  it  contained  any  mention  of  the 
eclipse.  It  does,  but  some  of  its  information  is  by  no  means 
correct.  Its  article  on  the  subject  thus  begins : — '*  The  solar 
eclipse  on  the  7th  of  September  was  the  largest  one  that  either 
has  been  visible  in  this  part  of  the  globe  since  April  i,  17 14,  or 
that  will  be  so  before  that  which  will  take  place  in  1847."  The 
eclipse  in  question  was  annular,  and  the  central  line  did  not  pass 
over  the  British  Islands,  so  that  the  eclipse  was  only  a  large  partial 
one  there.  I  need  hardly  remind  your  readers  that  total  eclipses 
of  the  Sun  were  visible  in  England  on  the  22nd  of  April  (3rd  of 
May,  N.S.)  1715,  and  on  the  nth  (22nd  N.S.)  of  May  1724.  But 
that  is  not  the  only  respect  in  which  the  above  passage  from  the 
Annual  Register  is  incorrect ;  indeed  it  would  be  difficult  to  find 
a  sentence  containing  so  large  a  number  of  blunders.  The  only 
ecHpse  of  the  Sun  which  occurred  in  1714  was  a  very  small  partial 
one  in  the  month  of  December;  that  of  May  15,  1836  (when 
Bailv's  beads  acquired  that  name),  was  annular  in  this  part  of  the 
world,  eleven  years  before  that  of  October  9,  1847.  It  raay  also 
be  remarked,  with  regard  to  17 14,  that  in  that  year  April  i  by 
Old  Style  (still  observed  in  England)  was  two  days  before  New 
Moon,  which  occurred  a  little  before  midnight  on  April  3 ;  it 
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happened  that  April  i  was  Easter  Day  by  New  Style,  accordiog  to 
which  the  paschal  Full  Moon  fell  on  the  day  which  was  called  in 
England  March  19,  but  by  Gregorian  reckoning  was  March  30. 
The  second  day  after  that  being  Sunday  was  Easter  Day  by  that 
style,  whereas  as  our  March  21  was  a  Sunday,  Easter  Day  fell  on 
March  28,  the  Sunday  after,  and  the  Sunday  following  the  day  on 
which  Easter  was  obserred  over  the  greater  part  of  Europe — ^just 
as  the  Bussians  in  the  present  year  kept  it  a  week  later  than  we 
did.  An  eclipse  on  April  i,  17 14,  was  impossible  by  either  Old  or 
New  Style. 

The  Annual  Register  for  1820  affirms  that  during  the  eclipse 
not  only  Venus,  but  Mars  became  visible  for  a  short  time.  It 
gives  no  authority  for  this  statement,  and,  considering  the  great 
distance  and  feeble  light  of  Mars  when  in  that  part  of  his  orbit 
(he  was  in  quadrature  with  the  Sun  at  the  end  of  April  and  in 
conjunction  on  the  2i8t  of  December),  we  may  conclude  that  the 
observer,  whoever  he  might  be,  was  mistaken.  The  writer  of  the 
article  seems  to  think  there  were  two  eclipses  of  the  Sun  in  1820, 
which  was  not  the  case.  The  central  line  of  the  annular  one  of 
which  we  are  speaking  passed  near  the  Shetlands  and  then  in  a 
direction  slightly  east  01  south  across  the  North  Sea  and  Germany, 
so  that  Wordsworth  was  somewhat  to  the  west  of  that  line  when 
he  saw  it  on  Lake  Lugano.  Yours  faithfully, 

Bliuskbeatb,  1900,  May  i.  W.  T.  Ltnn. 

P.S. — Since  writing  the  above,  I  have  referred  to  the  Gentleman's 
Magazint  for  1820.  The  account  in  the  Annual  Begister  is 
evidently  taken  from  it,  and,  by  a  printer's  error  in  doing  so,  the 
eclipse  of  April  i,  1764,  is  assigned  to  that  day  in  17 14,  fifty 
years  earlier. 

With  regard  to  the  statement  that  Mars  was  seen,  Mr.  Johnson 
points  out  to  me  that  Baily  says  (Memoirs  of  the  Astronomical 
Society,  vol.  i.  p.  138),  **  Venus  was  seen  by  thousands  of  spectators 
with  the  naked  eye :  and  I  am  informed  that  Mars  also  was  visible 
to  many.*'  This,  however,  is  too  vague ;  Mars,  if  visible  at  all, 
could  only  have  been  so  to  those  who  knew  where  to  look. — W.  T.  L. 

Periodically  recurrent  Disturbances  upon  Jupiter. 

GsirTLBMB5, — 

:  I  fear  that  little  good  will  be  effected  by  continuing  this  dis- 
cussion, for  the  question  involved  is  one  which  must  depend  upon 
the  facts  of  future  observation  rather  than  upon  the  various  inter- 
pretations which  different  observers  may  put  upon  existing  records. 
My  views  differ  materially  from  those  of  Mr.  Williams,  and  not 
only  upon  this  matter  but  upon  some  other  important  details  of 
recent  planetary  observations. 

In  his  letter  published  in  your  June  number,  Mr.  Williams  says 
nothing  in  support  of  his  view  that  the  period  of  the  disturbances 
in  Jupiter's  N.  temperate  belt  is  nearer  12  than  10  years.    I  should 
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now  be  disposed  to  think  that,  if  the  phenomena  concerned  are 
recurrent  at  pretty  regular  inter^'aJs,  the  cycle  is  lees  than  lo  years. 
J.  H.  Schroter  drew  some  remarkable  spots  in  the  N.  temperate 
region  on  April  7,  1792,  which,  compared  with  the  outbreak  of 
October  1880,  probably  comprised  9  returns  of  9*8  years. 

During  the  present  apparition  of  Jupiter  the  N.  temperate  belt 
has  grown  much  darker,  and  I  trust  that  observers  will  .watch  it 
closely  during  the  next  year  or  two  for  the  reappearance  of  the 
spots  which  marked  it  in  1869-70,  1880,  and  1890-91. 

Mr.  Williams  refers  to  the  difficulty  of  seeing  feeble  nebulosity 
as  a  parallel  case  to  that  afforded  by  the  faint  preceding  end  of  the 
red  spot,  but  the  two  things  are  essentially  different.  On  a  really 
good  steady  night  the  faintest  side  of  the  spot  is  sharply  bounded 
from  the  brilliant  material  running  along  its  S.  and  8.W.  borders. 
In  fact  the  outline  of  the  spot  has  a  very  definite  aspect  ♦  in  highly 
favourable  moments^  though  it  is  faint  enough  to  be  practically 
obliterated  in  the  bnd  or  indifferent  seeing  which  often  prerails. 
But  in  the  case  of  outlying  nebulosity  it  is  sometimes  exceedingly 
diaphanous  and  quite  indeterminate  as  regards  its  exact  area,  for, 
no  matter  what  the  character  of  the  definition  may  be,  no  eye  can 
assign  the  precise  limits  of  an  object  which  apparently  ^es  off  into 
the  general  tone  of  the  sky  ground. 

•Having  seen  (apart  from  my  own)  many  drawings  of  Jupiter's 
red  spot  in  1899,  and  compared  a  lar^e  number  of  descriptions,  I 
am  bound  to  conclude  that  Mr.  Williams'^  results  for  the  same 
object  are  affected  by  some  individuality,  and  that  the  abnormal 
length  and  position  which  he  ascribes  to  the  spot  are  not  in  accord- 
ance either  with  the  records  of  other  observers  or  with  the  facts  of 
Nature.  Yours  sincerely, 

Bishopston,  BriBtol,  W.  P.  J>wmSQ. 

1900,  June  7. 

The  *  EUmens  d'Astronomie  *  of  Nicolas  Fixes. 

GEirrLBMElT, — 

The  above  work  was  published  at  Montpellier  in  the  year 
1689.  Lalande  says  of  it,  in  his  '  Bibliographic  Astronomique ' 
(p.  32 1 ) that  *'  L'auteur  pr^tendait  que  la  terre  ne  toumait pas sur  son 
axe,  parce  qu'il  f audrait  qu'elle  f ut  cylindrique."  In  Zaoh's  *  Corre- 
gpondance  Astronomique '  (vol.  iv.  p.  612)  the  editor  indulges 
in  the  following  sarcastic  remarks  on  this  extraordinary  notion : — 
*'  Si  le  cel^bre  mcdecin  Fizes  n*etaitpas  plus  habile  dans  sa  science, 
que  ne  I'^tait  son  parent  en  astronomie,  nous  plaignons  ses  malades, 
quoique  tons  morts  depuis  longtems  soit  naturellement  soit  artifi- 
ciellement .  .  .  .  il  demontre  mathcmatiquement  dans  son  ouvrage, 
que  la  terre  ne  pouvait  pas  toumer  ^ur  son  axe,  parceque,  dit-il, 
qu^il  faudrait  pour  que  la  terre  puisse  faire  ce  mouvement  qu'elle 

*  This  is  not  in  contradiction  to  the  statement  that  this  marking  is,  in  ordi- 
nary states  at  the  W€«thtr,  a  really  difficult  object. 
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fut — ei/lindriqueV*  He  had  before  suggested  that  Fizes  was 
*^  probftblemeDt  parent  du  cel^bre  M^decin  de  ce  nom,"  and  the 
astronomer  Nicolas  Fizes  was  in  £act  the  father  of  the  physicias, 
whose  name  was  Antoine  Fizes.  Est^^e  gives  a  short  account  of 
the  son's  life  in  *  La  vie  et  les  principes  de  M.  Fizes,  pour  servir 
k  Thistoire  de  U  Medicine  de  Montpellier,*  which  appeared  at 
Amsterdam  in  1765.  Here  we  shall  only  refer  to  the  particulars 
mentioned  of  the  father,  Nicolas  Fizes.  He  was  a  native  of  Fron- 
tignan,  and  went  to  Montpellier  in  order  to  study  at  the  college 
founded  there  by  the  Jesuits  in  1629.  That  is  the  only  date  with 
which  Esteve  deigns  to  furnish  us ;  but  we  know  that  the  son 
Antoine  (who  was  not  the  oldest)  was  born  in  1690.  He  made 
himself  master  of  a  great  number  of  languages,  and  also  studied 
law,  but  abandoned  that  pursuit  for  mathematics  and  physics, 
and  being  employed  as  a  consultant  by  the  generals  in  the  war, 
the  king  (Louis  XIV.),  when  he  founded  a  chair  of  mathe- 
matics and  hydrography  at  Montpellier,  nominated  him  professor 
in  those  subjects,  it  being  arranged  that  he  should  spend  half  the 
year  at  Montpellier  and  the  other  half  at  Frontignan,  which  is 
near  Cette  and  on  the  coast,  about  twelve  miles  south-west  of 
Montpellier.  His  book  on  astronomy,  as  already  mentioned,  was 
published  in  1689.  He  tells  us,  in  the  introduction,  that  its  aim 
is  not  .that  **  d'ezpUquer  TAstronomie  k  fond"  (which  we  are 
glad  to  know),  but  to  enable  readers  to  understand  ^*  La  Connais- 
sance  des  Tems  " ;  also  to  prepare  them  to  make  observations  of  the 
stars,  or  at  least  to  follow  those  made  by  astronomers.  We  cer- 
tainly cannot  congratulate  the  author  on  the  knowledge  of  astronomy 
shown  in  his  work,  of  which  we  will  give  a  few  specimens.  Speaking 
of  the  Moon,  he  says  (p.  57),  '^  la  Lune  est  dans  son  perigee  dans 
le  tems  de  sa  Conjunction  et  de  son  Oposition  avec  le  Soleil,  et  au 
tema  de  ses  Quadratures  elle  est  dans  son  apog^." 

Perhaps  we  ought  not  to  be  surprised  that  his  idea  of  the  mag- 
nitudes of  the  heavenly  bodies  are  sliahtly  wild ;  thus  he  consider 
the  Sun  to  be  nearly  140  times  as  large  as  the  Earth  and  to  be 
equal  to  5848  times  that  of  the  Moon.  Jupiter  he  takes  as  14 
times  as  large  as  the  Earth,  their  diameters  being  as  12  to  5 ;  it 
is  not  easy  to  see  why  he  puts  the  size  of  Saturn  at  more  then  22 
times  that  of  the  Earth,  as  he  thinks  its  diameter  is  only  double. 
Just  now  one  naturally  turns  to  see  what  he  says  about  eclipses ; 
one  remark  is  satisfactory  : — ^^  oe  seroit  nne  foiblesse  de  croire 
qu'4  cause  que  le  Soleil  reste  cach^  un  peu  de  tems,  notre  sante 
en  put  #tre  alter^,  et  que  Tair,  Teau,  et  les  fruits  de  la  campagne 
en  piUsent  ^tre  gat^,  comme  certains  Astrologues  le  font  &pre« 
bender."  The  decided  way,  indeed,  in  which  he  rejects  judicial 
astrology  (quoting  the  views  of  Cicero  on  the  subject)  leads  one  to 
forgive  him  a  good  deal  else.  He  caps  the  matter  by  relating  some 
instances  in  which  astrological  predictions  failed,  and  one  of  these 
it  is  perhaps  worth  while  to  quote  : — 

»*Un  Medecin  de  Spolete,  fameux  Astrologue,  laissa  mourir 
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88Q8  remMes  Laurens  de  Medicis,  apr^  avoir  troav^  par  les  astres 
que  sa  makdie  n'^toit  pas  mortelle.  Mais  il  porfa  la  peine  de  sa 
tem^rit^,  car  Je  fils  du  mort  I'aiant  trouv^  lors  qu*il  venoit  s^Toir 
r^tat  du  malade,  le  jetta  dans  le  puits  de  sa  basse-oour.  On  dit 
qu'il  avoit  pr^t  de  soi-m^me  qu'il  seroit  noi^,  mais  comme  on 
Yoit  que  dans  peu  d'heures  deux  de  ses  predictions,  eurent  des 
ev^nemens  si  diferens,  on  ne  doit  ajouter  foi  ni  k  Tune  ni  k  Tautre.** 

We  may  add  that  Fizes  in  his  work  gives  some  account  of  the 
eclipses  of  the  14th  of  May,  1333,  the  ist  of  January,  1386,  and 
the  7th  of  June,  141 5,  taken  from  an  old  manuscript  at  Montpellier 
called  **  Talamus,"  to  which  a  reference  by  Flangergues  is  quoted 
in  an  article  on  the  eclipse  of  Sept.  7,  1820,  in  the  above  volume 
of  the  *  Correspondance  Astronomique,'  p.  403. 

Yours  faithfully 

Blackheath,  1900,  May  28.  W.  T.  JjYUV. 


Eclipses  seen  from  Observatories. 

GSNTLBMSN, — 

The  author  of  the  "  Oxford  Note-Book  "  raised  the  question 
last  month  whether  there  were  any  previous  cases  of  eclipses  being 
total  at  an  established  observatory.  I  can  name  a  very  notable 
case,  viz.,  the  eclipse  of  17 15,  which  was  observed  by  Flamsteed 
at  the  Eoyal  Observatory,  Greenwich,  totality  lasting  3"*  1 2%  and 
the  sky  being  perfectly  clear  throughout. 

In  1842  Turin  Observatory  (where  Prof.  Forbes  was  stationed) 
and  Vienna  lay  within  the  zone  of  totality,  and  Berlin  did  so  in 
1 887,  but  in  this  case  the  Sun  was  very  low.  There  will  be  another 
case  next  year,  when  the  Boyal  Alfred  Observatory,  Mauritius, 
enjoys  3"  35*  totality,  the  Sun's  altitude  being  19°. 

i^lgiers  enjoyed  totality  in  i860  as  well  as  in  the  present  year, 
but  I  do  not  think  there  was  an  observatory  there  at  that  date. 
The  present  one  certainly  did  not  exist.      Yours  faithfully, 

Blackheath,  19C0,  Jane  20.  A.  C.  D.  CboKMSLIK. 


OBSERVATORIES. 

Royal  Obsebvatobt,  Gbbmtwich. — The  Astronomer  Royal's 
Report,  though  made  up  as  usual  to  May  10,  was  not  presented 
to  the  Board  of  Visitors  until  June  26,  when  the  Board  met  at 
Greebwich  under  the  Presidency  of  Mr.  E.  B.  Knobel,  who  took 
the  Cbair  in  the  absence  of  Lord  Lister.  The  Report  is  in  the 
usual  form,  and  records,  among  other  things,  a  large  number  of 
observations,  more  than  10,000  in  each  element,  made  with  the 
transit-circle.  The  reductions  of  these  are  all  well  advanced. 
The  changes  of  level  and  of  reading  for  nadir-point  as  found  at 
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different  times  of  the  day,  which  has  been  remarked  on  for  several 
years,  still  continues,  and  this  systematic  diurnal  movement  of  the 
instrument  has  led  to  the  adoption  of  a  new  method  of  deter- 
mining azimuth  error.  Hitherto  the  practice  has  been  to  observe, 
when  practicable,  consecutive  transits  above  and  below  pole  of 
close  circumpolar  stars,  from  which  the  error  is  deduced ;  but  as 
this  involves  the  assumption  that  the  azimuth  remains  constant 
for  twelve  hours,  this  has  been  given  up,  and  azimuth  error  is 
now  determined  from  each  circumpolar  star  by  comparing  its 
time  of  transit  with  its  tabular  B.A. 

The  correction  for  the  E— D  discordance  for  1899  was  +o"'o8o  , 
+o"'2i8sinz.d.  The  co-latitude  of  the  centre  of  the  transit- 
circle  found  in  1899  was  30®  21'  2i'*"]6,  which  is  o"'i4  less  than 
the  adopted  value.  The  correction  to  the  tabular  obliquity  of  the 
ecliptic  was  found  from  observations  in  1899  to  be  +o"*43,  and 
the  mean  error  of  the  Moon's  place  (computed  from  Hansen's 
tables  with  Newcomb's  corrections)  was  —  0**099  ^^  £.A.  and 
-f-o*-27  in  N.P.D.,  deduced  from  116  observations. 

The  new  Altazimuth  is  now  in  working  order.  Various  repairs 
and  improvements  have  been  made  during  the  year,  and  deter- 
mination of  the  division-errors  of  the  circles  is  in  progress. 
25  observations  of  EJL.  and  29  of  N.P.D.  of  the  Moon  have  been 
made  during  the  year,  as  well  as  1729  observations  of  KA.  and 
14 1 8  of  N.P.D.  of  other  objects. 

The  28-inch  Befractor  has  been  used,  as  in  former  years,  for 
micrometrieal  observations  of  double  stars,  of  which  492  have  been 
measured.  Some  time  has  been  spent  in  examination  of  Capella, 
in  consequence  of  Mr.  Newall's  suggestion  that  this  spectro- 
scopic binary  might  be  seen  as  a  double  star.  Several  observers 
agreed  in  detecting  an  elongation  of  the  image,  and  the  change  of 
position-angle  of  this  elongation  was  approximately  consistent 
with  the  suggested  period  of  104  days. 

The  Thompson  Equatorial  has  been  in  constant  use  throughout 
the  year.  An  occulting-shutter  has  been  used  with  the  26-inch 
refractor  to  obtain  measurable  images  of  such  objects  as  Neptune 
and  its  satellite,  and  of  double  stars  when  one  of  the  objects 
photographed  is  much  brighter  than  the  other  objects  in  the  field. 
Photographs  of  Polaris  and  neighbouring  stars  have  been  taken 
for  parallax.  The  30-inch  reflector  on  the  same  mounting  has 
been  used  for  taking  photographs  of  nebulao. 

The  Astrographic  ^^ork  is  proceeding  rapidly.  The  number  of 
quarter-plates  completely  measured  in  both  positions  during  the 
year  was  556.  The  measures  are  now  practically  completed  be- 
tween dechnations  -f-64^  and  -I- 73®,  which  covers  more  than  half 
of  the  zone  allotted  to  Greenwich.  These  measures  are  being 
printed,  and  a  considerable  portion  of  them  is  passed  for  press. 
Ihe  number  of  stars  on  the  Chart-plates  is  being  counted,  and  a 
comparison  is  given  between  these  numbers  and  those  on  the 


290  Obt€rvatorUs.—Publicatians.  [No.  294. 

correapoDding  catalogue  plates.    For  the  zooe  between  dec-linatkui 
+  65°  and  +66°  the  niimbera  are  as  below  : — 

No.  of  SUrs  with  ezpoture  Number  Number  in 

, » V  in  B  D  •^•^*  ^^^ 

4o»  e*.  2o«.  ui*M.±,.  to  90  mag. 

38,600  7130  1405  1992  762 

The  photographic  spectroscope  moiroted  on  the  30-inch  reflector 
has  been  brought  into  use  and  some  trial  photographs  taken.  The 
sun-spot  record  has  been  continaed  as  in  former  years,  about  which 
it  is  remarked  that  a  steady  decline  in  the  daily  number  and  area 
has  been  observed  in  the  twelve  months  coveied  by  the  Beport, 
August  and  September  1899  in  particular  showing  a  marked  sub- 
minimum. 

Beyond  the  sending  of  an  expedition  from  the  Observatory  to 
observe  the  Total  Solar  Eclipse  from  Ovar,  in  Portugal,  no  ex- 
traneous work  is  mentioned  in  the  Report.  The  staff  remains  as 
in  the  previous  year,  the  total  number  of  its  members,  including 
workmen  and  messengers,  being  53. 


Stonthubst.— A  very  small  part  of  the  Beport  for  1899  recently 
published  by  Father  Sidgreaves  is  occupied  by  astronomical  matter, 
although  it  is  a  record  of  a  large  amount  of  work.  The  drawings 
of  the  sun-spots  made  on  183  days  of  the  year  seem  to  show  that 
the  minimum  is  at  hand,  for  during  the  first  half  of  the  year  the 
mean  daily  was  0*7  units  and  during  the  latter  half  0*2  units  as 
compared  with  25  units  for  the  year  1898.  Comparing  these 
with  magnetic  disturbances,  it  is  considered  remarkable  that  of 
the  seven  days  of  the  year  noted  as  days  of  greater  magnetic  dis- 
turbance, four  occurred  in  the  t\i  o  periods  of  greatest  spot-areas 
of  the  year,  viz.  in  the  middle  of  March  and  at  the  end  of  June. 
Observations  continue  to  be  made  of  the  solar  spectrum,  and  the 
stellar  spectrograph  has  been  used  whenever  possible  to  continue 
the  series  of  photographs  to  investigate  possible  changes  in  the 
spectra  of  selected  stars.  The  work  of  measuring  and  mapping 
these  has  been  interrupted  by  the  sun-spot  research,  a  prehminary 
result  of  which  was  recently  presented  to  the  Boyal  Astronomical 
Society  by  Father  Cortie. 

The  meteorological  and  magnetic  observations  are  given  in  the 
usual  form. 


PUBLICATIONS. 

Stellab  Parallax  ♦. — It  has  been  remarked  that  one  tendency 
of  modern  astronomy  is  to  systematize  research  so  as  to  obtain 

*  '  Publications  of  the  Astronomical  Laboratory  at  Gboningen.'    Edited  by 
Prof.  J.  C.  Kapteyn,  Director  of  the  Laboratory.    Groningen,  19CO. 
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results  by  wholesale.  A  proposal  of  this  kiud,  to  determine  stellar 
parallaxes,  first  suc^gested  as  long  ago  as  1889  by  Prof.  Kapteyn, 
has  recently  found  fruition  in  a  volume  (No.  i)  of  the  'Publi- 
cations of  the  Astronomical  Laboratory  of  Groningen/  which 
contains  the  parallax  of  248  stars  of  the  region  BD  +35°"4oi3. 

The  determination  of  parallax  by  photography  is  not  a  new 
idea,  the  method  generally  adopted  hitherto  being  analogous  to 
that  used  when  micrometer  measures  are  made  for  the  same 
purpose,  which  requires  photographs  of  the  region  containing  the 
star  under  discussion  to  be  taken  at  suitable  epochs,  and  on  which 
the  distances  of  the  star  from  the  neighbouring  stars  are  measured, 
and  the  variation  of  these  distances  gives  the  parallax.  One 
advantage  of  photography  lies  in  the  fact  that  many  stars  can  be 
conveniently  used  as  comparison  stars.  Prof.  Kapteyn  makes  the 
most  of  this  advantage,  and,  in  addition,  adopts  a  system  rather 
different  in  principle. 

The  first  point  of  difference  from  previous  methods  is  that  the 
photngmphs  at  the  different  epochs  are  taken  on  the  same  plate. 
The  plate  in  exposed  to  the  region  at  the  epoch  when  parallax  has 
its  maximum  effect.  Six  months  later,  when  the  effect  is  again  a 
maximum  but  with  opposite  sign,  it  is  again  exposed,  twice  at  this 
epoch,  and  then,  six  months  later,  another  exposure  is  given. 
Needless  to  say,  the  plate  is  so  disposed  that  the  four  images  of 
any  one  star  do  not  coincide,  but  arrangement  is  made  that  they 
he  in  a  line,  and,  further,  the  exposures  at  each  epoch  are  dupli- 
cated or  multiplied  to  increase  the  accuracy  of  the  measurement ; 
but  this  point  need  not  be  further  considered  here.  Calling  the 
images  of  any  one  star  A,  B,  C,  D,  and  assuming  that  the  interval 
of  time  between  A  and  B  was  exactly  equal  to  that  between  C 
and  D,  if  the  star  had  a  proper  motion  the  length  AB  would  be 
just  equal  to  CD ;  if,  on  the  other  hand,  the  star  has  a  sensible 
parallax,  AB  would  differ  from  CD ;  therefore  if  the  difference  of 
these  lengths  be  measured,  this  difference  is  not  affected  by  proper 
motion,  but  is  available  for  determination  of  the  parallax.  It  is 
obvioas  that  the  simple  case  considered  above,  when  the  times 
between  the  exposures  are  equal,  does  not  always  occur  in  practice, 
but  if  <|,  <,  be  the  lengths  of  the  intervals,  and  71  and  q  the  lengths 
AB,  CD,  the  quantity 

*i 

must  be  formed  instead  of  the  simple  difference. 

For  any  star  y  »  constant  +  Hv  +  terms  due  to  differential 
refraction,  aberration,  and  instrumental  errors,  where  w  is  the 
parallax  of  the  star  relatively  to  the  mean  of  all  the  stars  on  the 
plate.  The  terms  mentioned  on  the  right-hand  side  of  the  equation 
consist  of  unknown  quantities  multiplied  by  factors  known  for 
each  star  from  its  position  on  the  plate,  and  it  is  always  possible 
to  choose  the  epocns  of  exposure  and  the  direction  of  the  line  on 
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which  the  projected  distances  between  the  images  are  measured, 
so  that  H,  the  parallactic  factor,  is  nearly  four.  When  these 
equations  are  formed,  the  constant  and  the  unknowns  can  be 
found  bv  their  solution ;  and  it:  the  solution  be  effected  by  least 
squares, 

H  .  Sir  «  Oy 

as  was  to  be  expected,  since  t  is  the  parallax  of  a  star  referred  to 
the  mean  of  all  the  stars  on  the  plate ;  in  fact  the  terms  Hr 
for  individual  stars  come  out  as  residuals  of  the  solution. 

The  method  is  beautifully  simple  iu  its  general  plan ;  but,  as 
may  be  supposed,  there  are  points  of  detail  to  be  considered. 
Prof.  Kapteyn  discusses  various  causes  of  error  which  are  worthy 
of  consideration  by  those  who  take  star-photographs  for  measure- 
ment. There  may  be  errors  due  to  bad  guiding  or  to  atmo- 
spheric dispersion  which  would  affect  the  images,  and  therefore 
the  measures,  of  bright  stars  differently  to  the  fainter  ones.  If 
all  stars  were  affect^  equaUy  the  results  would  not  be  affected, 
since  they  are  relative  to  the  mean  of  the  plate.  A  case  is  pointed 
out  in  the  volume  where  the  resulting  parallax  of  the  bright  stars 
appears  to  be  influenced  by  some  such  cause. 

The  actual  results  described  in  the  volume  are  as  follows : — 
Four  plates  were  taken  (besides  others,  the  reduction  of  which  is 
not  given)  of  the  same  field  by  Prof.  Donner,  of  Helsingfors,  each 
with  exposures  according  to  the  scheme  ■  above  describe.  Three 
of  these  plates  were  measured,  and  the  relative  parallax  of  248 
stars  found  on  them  were  deduced.  There  are  no  strikingly  large 
values  among  them,  the  largest  of  the  parallaxes  being  +o"*i8  and 
the  smallest  -o"-i3;  but  the  accordance  of  the  different  values 
for  the  individual  stars  as  found  on  the  three  plates  gives  con- 
siderable confidence  in  the  reality  of  the  values,  and  fair  promise 
for  the  success  of  such  a  scheme  as  Prof.  Kaptejn  proposes.  His 
proposal  is,  in  effect,  that  when  the  Astrographic  Uhart  is  done,  a 
Parallax  Durchmusterung  should  be  undertaken.  Comparing  the 
labour  involved  in  the  two  works,  he  thinks  that  the  photography 
of  the  Parallax  Durchmusterung  would  only  slightly  exceed  that 
necessary  for  the  Astrographic  Chart  Plates,  that  the  measurement 
will  be  comparable  with  that  of  the  Astrographic  Catalogue  Plates, 
and  that  their  reduction  would  be  considerably  less  laborious. 


Pbimitive  Constellations  of  the  Ghebkb*. — Assuming  it 
to  be  worth  while  to  accumulate  proof  in  support  of  a  well-nigh 
undisputed  fact,  Mr.  Brown  in  the  present  volume  completes  the 
chain  of  evidence  from  the  arch  geological  point  of  view  as  to  the 
date  and  place  of  origin  of  the  older  constellation-forms. 

To  the  astronomer  the  established  fact  of  precession  is  convincing 

*  '  Besearches  into  the  Oriein  of  the  Primitive  Constellations  of  the  Greeks, 
Phcenicians,  and  Babylonians/ by  Bobert  Brown,  Jun.  Vol.  II.  Williams  and 
Norgate,  1900. 
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proof ;  bat  Mr.  Brown  is  not  concerned  with  him  so  mach  as  with 
the  student  of  cuneiform  literature,  which  can  hardly  be  included 
in  the  category  of  the  exact  sciences :  so  it  need  cause  no  surprise 
to  find  that  some  of  his  arguments  tend  to  establish  nothing  more 
than  a  rather  strong  presumption  of  the  correctness  of  his  theory, 
while  in  more  than  one  case  he  admittedly  leaves  a  point  open  to 
question,  in  such  a  manner  as  to  beget  more  confidence  in  his  con- 
clusions where  he  definitely  reaches  them. 

It  is  partly  for  this  reason,  in  addition  to  the  marked  attention 
giyen  to  the  conjectures  of  other  eminent  orientalists  (such  as 
Professor  Sayce,  Professor  Hommel,  and  Mr.  Pinches),  even  where 
they  are  at  variance  with  his  own,  and  to  the  greater  variety  and 
more  general  interest  of  this  portiou  of  the  work,  that  this  volume 
is  far  more  readable  than  its  predecessor. 

The  author  makes  a  very  ingenious  and  fairly  convincing  effort 
to  reproduce  in  its  entirety  a  complete  Euphratean  planisphere 
from  three  very  small  fragments  in  the  British  Museum  collection. 
A  Uter  chapter  is  devoted  to  a  careful  examination  of  the  Tablet 
of  the  Thirty  Stars,  which  are  assumed  to  be  those  refen*ed  to  by 
Diodorus,  and  then  follows  a  riwmS  of  Euphratean  astronomical 
knowledge,  with  a  valuable  list  of  identifications  arranged  couveni-^ 
ently  in  parallel  columns. 

There  would  appear  from  some  instances  {e.  g,,  for  one  ideo- 
graph, the  three  distinguished  schoUrs  above  referred  to  give 
respectively,  Bildara,  Nidar,  and  Issi)  to  be  a  fascination  in  the 
study  of  cuneiform  akin  to  that  of  the  solution  of  the  picture 
ptizzles  of  certain  popular  weeklies,  with  the  doubtful  advantage  of 
the  total  absence  of  **  official "  solutions. 

Mr.  Brown's  work  is  not  free  from  the  influence  of  the  solar  myth, 
though  in  a  less  degree  than  the  first  volume.  And  on  this  sulgect 
it  may  be  mentioned  that  since  Sun  and  Moon  are  only  mutually 
exclusive  when  the  Moon  is  full,  and  since,  the  typical  and  con- 
ventional Moon  is  nearer  new  than  full,  it  is  by  no  means  an  axiom 
that  the  representation  of  GFemini,  head  to  head,  necessariiy  implies 
that  the  original  twins  were  the  Sun  and  Moon,  though  it  is  quite 
possible,  and  even  probable. 

It  would  be  unjust  to  hold  Mr.  Brown  responsible  for  the  weird 
spelling  of  names,  which  is  apparently  governed  by  a  convention 
adopted  by  cuneiform  scholars,  but  it  may  fairly  be  s«iggested  that 
inasmuch  as  language  spoken  and  the  same  thing  written  are 
known  to  differ  greatly  (e,  ^.,  Chinese),  there  is  at  least  a  possibility 
that  the  contemporary  Greek  rendering  of  foreign  names  was  not 
so  phonetically  iucorrect  as  is  generally  assumed  by  Orientalists, 
and  in  any  case  such  combinations  of  English  letters  as  Jcluh  or  qqa 
are  "Caviare  to  the  general." 

The  volume  is  adorned  with  two  carefully  drawn  plates  and  many 
illustrations  from  Euphratean  art.  W.  W.  B. 
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NOTES. 

CoMST  NoTEB. — Giacobini's  Comet  {a  1900)  has  been  observed 
on  its  emergence  from  the  Sun's  rays,  its  place  agreeing  doeelj 
M'ith  Berberich's  ephemeris  for  Berlin  midnight,  which  is  con- 
tinued below : — 


B.A. 

N.3>ec. 

B.A. 

N.I>oe. 

h  m   8 

0   < 

h  m   s 

0   1 

June  28 . . . 

.  23  56  17 

40  3^ 

Aug.  3. 

.  ..  19  22  21 

39  50 

July  2 . . 

23  36  Z^ 

42  31 

7. 

.••  18  57  55 

36  39 

6.. 

.  23  12  47 

44  21 

II. 

...  18  37  45 

Z3   21 

10.. . 

.  22  44  43 

45  51 

15- 

..  18  21  18 

30  7 

14... 

.  22  12  29 

46  51 

19. 

..18  8  0 

27  I 

18... 

.  21  37  4 

47  7 

23. 

...  17  57  19 

24  9 

22.. . 

.21  0  16 

46  31 

27. 

...  17  48  46 

21  30 

26... 

.  20  24  19 

45  0 

«   3'- 

••  17  4'  57 

>9  5 

30,.. 

.  19  51  16 

42  42 

Sept.  4. 

...  17  36  41 

16  55 

The  comet  is  of  about  the  loth  magnitude,  and  will  slowly 
brighten  till  the  middle  of  July,  after  which  it  will  fade  pretty 
rapidly.  A.  C.  D.  C. 

MiNou  Planet  Notes. — In  addition  to  the  Arequipa  obser- 
vation, which  was  referred  to  last  month,  the  planet  Eros  was 
observed  by  Prof.  Howe,  of  Denver,  about  four  hours  before  the 
recent  total  solar  eclipse.  Some  papers  announced  that  the 
observation  was  made  during  totality,  but  this  was  an  error. 

Prof.  Howe's  observation  indicates  that  the  ephemeris  computed 
from  Millosevich's  elements  requires  the  following  corrections  : — 
E.A.  4-4*i4»  Dec.  4-33"'o- 

It  would  appear  from  these  that  Millosevich's  value  of  the 
mean  daily  motion  is  .too  small  by  about  o"'i« 

Two  new  platiets  have  been  discovered,  both  by  Wolf  and 
Schwassmann  at  Heidelberg,  viz.,  FG  on  May  22,  and  FH  on 
June  4.  A.  C.  D.  C. 


Double  Stars.— In  Nos.  3645-46  of  the  Astronomitehe  Nach^ 
richten  Prof.  S.  J.  Brown  mves  measures  of  double  stars  made  in 
the  years  1897-8-9  with  the  26-inch  Washington  refractor.  These 
really  form  an  extension  of  the  fine  series  made  by  Prof.  Asaph 
Hall,  and  we  congratulate  Prof.  Brown  on  this  his  first  instalment. 
The  weather  was  disappointing,  and  consequently  the  number  of 
difficult  pairs  falls  short  of  what  he  had  hoped  to  secure.  There 
are  about  250  pairs,  of  which  112  are  under  i"'o  apart. 

Prof.  Knorre  continues  his  obgervatious  at  Berlin.  He  uses  a 
double-image  micrometer  on  a  9-inch  equatorial,  and  evidently 
finds  that  he  can  do  the  best  work  on  stars  about  3"  separation. 
He  gives  results  of  27  pairs  in  A$t.  Kach.  No.  3632. 
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Prof.  E.  E.  Barnard  has  made  some  verj  fitie  measures  for 
parallax  of  the  star  DM  +  37^*4 13 1,  which  he  publishes  ia  No.  482 
of  the  Attr(momic(d  Journal.  He  is  of  opiDion  that  this  star  has 
no  sensible  parallax. 

While  making  the  parallax  measures  he  found  that  the  star 
DM  +37°*4i33  was  a  triple : 

1899-82  250*4        o"'92  9*5          9*8  mag. 

i899'«2   111-7         7-87  .•         15       7» 

In  the  same  number  he  gives  recent  measures  of  Procyon  made 
with  the  40-inch  Yerkes  refractor : 

1899-85    343-2  S9*"28  4  nights. 

1900-06    336-0  5  -09  6      „ 


Photogbaphic  Obsebyatioks  of  Nbpttjnb. — M.  Kotinsky  has 
photographed  Neptune  and  satellite  with  the  13-inch  photographic 
telescope  at  Poulkova,  and  publishes  his  measures  for  nine  nights 
in  No.  3642  of  the  Ast,  Nach.  They  agree  with  the  Greenwich 
measures  in  suggesting  slight  corrections  to  ephemeris. 


Thb  Meow  Hoax. — Mr.  8.  A.  Saunder  writes  to  us  with  refer- 
ence to  the  note  under  this  heading  in  last  month's  number,  in 
which  it  appears  that  we  did  considerable  injustice  to  Arago. 
Mr.  Saunder,  writing  from  recollection,  as  it  is  some  years  since 
he  read  the  history  of  the  matter,  says  that  when  the  popular 
excitement  was  at  its  height,  Arago,  who  was  then  President,  read 
extracts  from  the  recently  published  **  Moon  Hoax  **  before  the 
Academy  of  Sciences,  and  said  that  he  thought  the  least  that* 
men  of  science  in  Europe  could  do  was  to  prevent  Sir  John 
Herschers  name  from  being  associated  with  such  nonsense.  He 
took  the  matter  very  seriously,  and  with  tears  in  his  eyes  besought 
the  Academy  to  formally  express  its  opinion  to  that  effect,  the  result 
being  that  amid  roars  of  laughter  the  account  was  formally  declared 
to  be  incredible. 


Flamstebd's  *  H18TOBIA  CcELBBTis.'  —  We  are  indebted  to 
Mr.  Woodd  Smith  for  the  following  interesting  addition  to 
astronomical  history,  which  has  been  extracted  &om  the  Lord 
Chamberlain's  Warrants  (George  I.) : — 

Copjs  of  A«tro-        His  Majesty  beinjr  infonned  that  there  are  now  remaiaiQff 

micall  Obaer-    in  the  hands  of  lir.  Annsham  Churchill jprinter  three  hundred 

▼aeons  to   be    and  forty  oopys  of  y*  Astronomioall  Obserfacons  made  by 

deid    to    Mr.    the  ReveH  Jno   FUmsteed  his  Maj**   Astronomer  at  the 

fflamsteed.  Obserratory   in    Greenwich  oomprizd  in   a  book   entitled 

Historia  Ckelestis  wh  was  printed  at  the  Expens  and  obar^" 

of  his  late  Royall   highness  Prince  Qeorge  of  Denmark 

These  are  to  Signify  his  Maj**  pleasure  that  you  give  orders 

for  dcliTering  to  the  s**  Mr.  Jno  Flamsteed  three  hundred 
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Mr.  Bowlcy  for 
a  Double  Tele- 
Boope  for  His 
Ma*'  i'17. 


Mr.     Wright 
Mathematical 
InBtrum. 
Maker  &c. 


Copy*  of  the  b<*  book  entitled  HiBtorta  Cceleetis  as  a  preeent 
from  hiB  Maj*}^  and  that  Toa  likewiBe  give  direotiona  that 
the  remaining  forty  oopye  be  sent  to  me  to  be  disposed  of  as 
his  Majesty  shall  think  fit  together  w*^  an  800*  of  bow 
much  money  has  been  received  and  expended  in  that  serrice. 
And  this  shall  be  your  Warrant  Given  und'  my  hand  this 
30*^  day  of  November  1715  in  the  second  year  of  his 
Msjs  Reign. 

To  S'   Isaack  Newton  Knt  BoLToir. 

the  hon^  firanois  Roberts  Esq. 
6'  Christop  Wrenn  and  Dr. 
Arbuthnot  referrees  to  his  Roy" 
highness  Prince  Gheorge  of  Denmark. 

These  are  &o.  to  Mr.  Jno  Rowley  the  Sum  of  Seventeen 
Pounds  for  a  Double  Telesoope  with  Glasses  placed  in  Silver 
&c.  for  His  Majesty.  And  £C.  Given  this  2*^^  day  of  May 
1724  in  the  Tenth  Year  of  his  Majesty's  Reign. 

To  Charles  Stanhope  Esq.  T.  Cou. 

These  are  &c.  to  Mr.  Thomas  Wright  Mathematical  Instm. 
roent  Maker  to  His  Majesty  the  sum  of  Three  hundred 
Thirty  six  pounds  for  making  new  all  the  Machinery  and 
wheel  work  to  perforin  the  Motions  of  the  planets  Ac  to 
the  Great  Orrery  in  her  Majesty's  Gallery  at  Kensino;tcn. 
Also  to  pav  him  the  sum  of  ffbrty  five  pounds  three  shillings 
for  office  ffees  amounting  in  all  to  the  sum  of  Three  hundred 
Eighty  one  pounds  three  shillings.  And  &o.  Given  &c. 
this  21"*  Day  of  December  1733.  In  the  Seventh  Year 
of  His  Majesty's  Reign. 

To  the  Rt  Honble  y*  Lord  Hobart.  Graftow. 


A  PE0P08BD  MeMOBIAL  TO  THB  LATB  Mb.  G.  J.  StMONB. — At  the 

invitation  of  the  President  of  the  Boyal  Meteorological  Society, 
a  meeting  was  held  at  the  rooms  of  the  Society  on  Thursday 
afternoon,  May  31,  to  consider  the  question  of  a  Memorial  to  the 
late  Mr.  G.  J.  Symons,  F.R.S.,  the  distinguished  meteorologist  and 
founder  of  the  British  Bainfall  Organization.  It  was  resolved 
unanimously  that  the  Memorial  should  take  the  form  of  a  Gold 
Medal,  to  be  aN^arded  from  time  to  time  by  the  Council  of  the 
Boyal  Meteorological  Society  for  distinguished  work  in  connection 
with  meteorological  science.  The  meeting  appointed  an  executive 
committee,  representing  many  of  the  Societies  with  wHich  Mr.  Sy  mons 
was  associated,  to  take  the  necessary  steps  to  raise  a  fund  for  that 
purpose. 

Contributions  will    be    received   by   the   Assistant -Secretary, 
Mr.  W.  Marriott,  70  Victoria  Street,  Westminster. 


Becekt  Suit-spots. — The  expiring  sun-spot  period  is  dying 
hard.  There  have  recently  been  two  spot*  which  may  be  con- 
sidered remarkable  considering  the  stage  of  the  cycle.  A  lai^ 
double  spot  passed  the  central  meridian  about  June  19  in  latitude 
south  of  but  near  the  solar  equator.  A  second  spot,  first  seen  at 
Greenwich  on  June  23,  pafsed  the  central  meridian  late  on  June  25, 
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and  increased  io  size  until,  on  Jane  29,  it  appeared  to  be  as  lars;e 
as  500  millionths  of  the  visible  hemisphere.  The  heliographic 
latitude  of  this  is  about  the  same  as  that  of  its  forerunner. 

The  first  of  these  sun-spots  has  figured  to  some  extent  in  the 
daily  press.  As  is  usually  the  case  when  a  sun-spot  occurs  in 
the  summer  mouthft,  some  one  enunciated  the  opinion  that  this 
heralded  very  hot  weather  ;  but  another  journal  made  the  remark- 
able statement  that  this  spot  was  discovered  by  the  large  Paris- 
Exhibition  telescope,  and  that  persons  with  ordinary  Ulucope$ 
would  be  able  to  detect  this  spot  in  about  a  fortnight. 

An  A»nval  Catalogub  of  Abtbonomt. — Dr.  Wislicenus'  book, 
mentioned  at  the  Meeting  of  the  B.A.S.  reported  in  this  number, 
will  be  found  a  useful  publication.  It  is  a  tabulation  under  subject 
headings  of  all  the  astronomical  articles  and  notes  which  have 
appeared  during  the  year  1899,  with  a  little  risume  of  each.  It 
must  have  involved  a  large  amount  of  work,  and  it  is  to  be  hoped 
that  it  will  get  enough  support  to  warrant  Dr.  Wislicenus  in  con- 
tinuing the  publication  in  future  years. 

Ihtsbest  in  double-star  work  is  ably  maintained  at  the  Lick 
Observatory.  Becently  attention  was  drawn  to  the  fine  lists  of 
new  doubles  discovered  by  Profs.  Aitken  and  Hussey,  and  we 
now  have  the  pleasure  to  notice  the  measures  of  204  pairs  by 
Prof.  Aitken. 

These  are  published  in  Ast,  Nach,  3638-39,  and  are  composed 
for  the  most  part  of  very  difficult  pairs,  which  have  now  been 
measured  for  the  first  time  since  their  discovery  by  Prof.  Bumham 
1889  to  1 89 1.    In  some  instances  rapid  motion  is  indicated. 


Fbom  an  Oxford  Notb-Book. 

The  eclipse  of  May  28  last  appears  to  have  been  observed  suc- 
cessfully everywhere.  Eclipse  weather  is  curiously  unanimous  : 
it  is  either  fine  all  along  the  line  or  equally  cloudy.  In  1887  and 
1896  it  was  cloudy;  only  one  party  in  Japan  saved  the  situation 
in  1887,  and  in  1896  the  Nova  Zembla  expedition,  organized  at 
the  last  moment  by  one  of  the  enterprising  and  successful  Baden- 
Powell  family,  triumphed  over  the  numerous  expeditions  to  Norway 
and  Japan.  In  1898  and  1900  just  the  reverse  has  happened  ;  it 
was  not  very  surprising  that  the  weather  should  be  uniformly  good 
in  India,  but  when  Algeria,  Spain,  Portugal,  and  the  States  have 
all  been  equally  favoured,  there  is  occasion  for  hearty  and  mutual 
congratulation. 

What  is  the  total  haul  in  the  numerous  nets  spread  will  not  be 
known  for  some  little  time.  The  photographs  of  the  English 
expeditions  made  a  brave  show  at  the  Bo^aJ  Society  Soir^  on 
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June  3o,  and  our  American  friends  will  no  doubt  have  a  great  deal 
to  tell  us.  Professor  Barnard  writes  delightedly  to  tell  me  of  the 
success  of  the  6o-foot  lens,  pointed  to  the  coelostat.  He  brought 
his  photographs  home  to  develop,  and  is  deyeloping  them  with 
extreme  care.  *'  I  am  going  slow,"  he  says ;  "  I  don't  want  to 
develop  in  haste  and  repent  at  leisure."  So  he  announced  on 
June  8  that  No.  i  (the  i'  exposure)  had  turned  out  a  beauty.  On 
June  12  he  writes  again  : — ''I  have  just  developed  the  second  of 
the  seven  plates  with  the  large  coelostat ;  it  is  the  2"  exposure. 
The  negative  is  very  beautiful  and  clear.  The  inner  corona  and 
the  prominences  are  splendidly  shown  to  the  Moon's  edge .... 

The  polar  &ns  are  very  beautiful On  this  last  plate  I  used 

PjTo  for  developer,  and  like  it  best."  It  will  no  doubt  interest 
others  to  hear  of  this  very  careful  procedure.  Of  course  there 
are  risks  in  bringing  photographs  home,  as  experience  has  shown, 
especially  when  ttie  distance  is  great ;  it  is  a  case  for  balancing 
advantages  and  disadvantages.  Prof.  Barnard  has  five  more  plates 
to  develop,  |{*,  8*,  30*,  14*,  and  4'.  We  shall  hope  to  hear  good 
news  of  them  aU,  and  I  am  very  glad  to  hear  his  approval  of  the 
coelostat. 

OuB  Algerian  expedition  may  perhaps  be  allowed  a  little  glow 
of  satisfaction  over  one  result  obtained  immediately,  which  really 
settles  a  great  deal  that  was  doubtful.  It  has  been  stated  that 
even  the  best  photographs  of  the  corona  fell  sensibly  short  of  the 
reality ;  that  an  artist's  eye  could  see  much  more  in  the  original, 
especially  as  regards  fine  detail  near  the  limb.  In  these  notes  for 
May  (p.  227)  I  referred  to  this  fact,  and  mentioned  that  Mr.  W.  H. 
Wesley,  who  has  had  so  much  experience  in  examining  coronal 
photographs  to  make  drawings  from  them,  was  going  to  Algiers  to 
see  how  far  this  was  true,  and  that  M.  Trepied  had  most  kindly  put 
at  his  disposal  the  equatorial  coud^.  The  result  was  a  gratifying 
success.  Mr.  Wesley  was  enabled  to  make  the  definite  announce- 
ment that  photographs  are  capable  of  showing  practically  every- 
thing; which  goes  a  long  way  towards  relieving  us  60m  the 
obligation  of  making  eye-observations  at  all.  He  makes  this 
statement  with  considerable  confidence,  and  this  is  the  more  note- 
worthy in  view  of  the  fact  that  he  did  not  approach  the  experiment 
without  considerable  misgiving.  It  was  a  great  deal  to  ask  of 
him,  that  he  should  pronounce  judgment  in  so  important  a 
matter ;  and  on  the  day  of  the  eclipse,  when  he  obviously  felt  the 
responsibility  hang  heavy  upon  him,  we  felt  that  perhaps  we  had 
asked  too  much.  But  fortunately  the  event  relieved  us  of 
anxiety.  Mr.  Wesley  found  that  he  had  a  clear  case  on  which  he 
could  give  a  verdict  without  hesitation,  and  I  venture  to  refer  to 
his  previous  anxiety  in  order  to  bring  out  the  value  of  the  statement 
more  clearly.  His  way  of  stating  the  case  should  be  noted :  it  was 
not  that  he  did  not  see  a  most  beautiful  sight  in  the  fine  instrument 
lent  him ;  indeed  hia  first  impressiona  were  just  those  which  others 
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experience  ia  seeing  the  corona  for  the  first  time— amazement  at 
the  heaaty  of  its  structure.  But  after  a  few  seconds'  examination 
he  fouud  that  it  was  a  familiar  sight — he  had  seen  essentially  in 
photographs  all  that  there  was,  and  he  states  the  case  accordingly, 
'*  People  dtnCt  know  what  there  it  in  (he  pTiotographs"  I  think 
these  words  may  fairly  be  put  in  italics. 

LooKTKO  back  at  last  month *8  notes  it  is  odd  to  read  that  we 
were,  at  the  time  of  writing  (eight  days  before  the  eclipse),  the 
only  strangers  who  had  arrived  at  the  Algiers  Observatory. 
Visitors  came  in  considerable  numbers  afterwards,  and  stuck  up 
all  sorts  of  instruments.  Poor  M .  Trepied,  anxious  as  he  was  to 
do  all  he  could  for  others,  must  have  had  his  patience  sorely  tried 
by  some  of  the  demands  made  upon  him  at  the  last  moment. 
One  gentleman,  whose  instruments  were  delayed  in  transit  by 
some  accident,  arrived  on  the  evening  before  the  eclipse  with  his 
apparatus  in  two  cabs,  and  proceeded  to  spend  the  night  in  erecting 
the  polar  axis  on  a  wooden  pier.  He  had  just  arrived  when  we 
were  learing  for  dinner.  When  we  came  back  to  put  in  our 
plates  the  wooden  pier  was  being  levelled  and  adjusted.  There 
was  an  Arab  to  dig  holes  for  the  legs,  a  Frenchman  to  interpret 
and  assist  generally,  and  the  proprietor  was  a  German.  When 
any  operation  was  being  conducted  the  three  voices  in  consultation 
rose  crescendo  until  the  voice  in  command  clinched  matters  with 
a  stentorian  sapperrrlot !  and  then  there  was  a  dead  silence  for  the 
space  of  five  seconds.  Bat  the  adjustment  proceeded.  When 
we  left  the  observatory  at  2  A.ic.,  the  polar  axis  was  nearly  com- 
pleted, and  the  next  morning  the  whole  instrument  was  erected 
(including  the  table  for  the  beer),  notwithstanding  a  visit  of  the 
whole  party  to  our  hotel  for  refreshments,  which  aroused  every 
tired  sleeper  in  the  place.  There  was  much  to  admire  in  the 
energy  of  this  party,  but  we  could  have  wished  that  they  had 
been  more  careful  not  to  let  it  overflow  on  several  occasions. 


A  DBLiOHTFUL  experience  was  the  advent  of  MM.  Tacchini  and 
Bicco.  They  would  not  stay  with  us,  preferring  seclusion  a  little 
further  along  the  line,  and,  as  the  event  proved,  they  were  wise. 
But  our  meeting  with  them  under  M.  Tri^pied's  hospitable  roof 
was  an  occasion  to  be  remembered.  M.  Tacchini  was  in  all 
respects  younger  than  when  we  were  in  the  West  Indies  together 
in  1886,  and  was  the  life  and  soul  of  the  party.  We  recalled 
with  interest  the  incidents  of  that  eclipse — ^the  tropical  rains  and 
prickly  heat,  the  fever  and  mosquitoes,  the  ewe-necked  stumbling 
horses  that  had  to  be  ridden,  and  M.  Tacchini's  magnificent  jump 
on  to  the  quay  when  the  lumpy  sea  made  the  usual  method  of 
leaving  the  steamer  uncertain.  We  remembered,  too,  one  of  the 
secondary  actions  of  the  eclipse  in  bringing  wealth  to  a  certain 
French-speaking  negro.      This  scare-crow,  originally    with    no 
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clothing  to  speak  of,  assisted  M.  Tacchini  for  about  eighteenpenee 
a  day,  which  remuneration  favourably  affeqted,  first  of  all,  lua 
physical  appearance,  then  his  dress,  which  improved  by  leaps  and 
bounds,  and  finally,  on  eclipse  day,  the  well-fedy  well-clothed 
gentleman  of  colour  galloped  up  to  undertake  his  duties  on  a 
horse ! 


EcLiPSB  day  vn\\i  us  in  Algiers  was  the  finest  of  our  stay.  The 
Sun  rose  and  remained  in  a  sky  nearly  as  cloudless  as  that  of 
India,  and  ultimately  set  in  the  sea  showing  a  beautifully  dear 
'*  green  ray."  We  were  busy  up  till  the  last  moment — indeed  we 
had  really  too  little  time  for  our  preparations,  though  we  worked 
very  hard  all  the  time,  and  we  envied  those  astronomers  who 
strolled  up  to  look  at  the  eclipse  with  a  telescope.  Half  a  dozen 
English  visitors  who  had  kindly  offered  to  assist  us,  and  had 
rehearsed  the  programme,  were  quite  useful  in  protecting  us  from 
enquiring  crowds  of  visitors.  We  did  a  little  rehearsing  in  dumb 
show,  and  then  all  was  ready,  but  not  till  some  time  after  first 
contact.  The  observatory  grounds  presented  an  interesting  ap- 
pearance by  this  time.  The  last  serious  observer  had  arrived  and 
pinned  his  telescope  to  a  telegraph  post,  with  his  wife  to  record  at 
a  small  table  near.  An  enterprising  photographer  from  Algiers 
was  very  busy.  The  beer  was  put  out  on  the  German  table  afore- 
said— but  1  would  not  have  alluded  to  this  little  peculiarity  if  the 
party  had  only  had  the  decency  to  keep  quiet  at  the  criticd  time. 
As  totality  came  on  there  arose  from  this  particular  party  an 
excited  babble  which  made  them  a  nuisance  to  everybody^  and 
quite  spoiled  one  or  t\^  o  important  observations.  Otherwise  all 
went  well,  and  we  owe  a  good  deal  to  those  who  so  ably  assisted  us. 


My  account  of  this  expedition  is,  I  fear,  very  meagre;  but  the 
fact  is  we  were,  as  above  remarked,  exceptionally  busy.  Our 
instruments  arrived  late  and  cut  down  our  precious  time  to  the 
minimum,  for  we  had  a  rather  extensive  programme.  Conse- 
quently it  was,  as  one  of  us  remarked,  ''  a  (very)  serious  eclipse,** 
and  there  is  not  so  much  of  incident  to  record  as  usual.  There 
might  have  l)een.  Algiers  is  a  most  delightful  place,  and  the  little 
village  of  Bouzareah,  where  we  stayed,  has  the  advantage  that  the 
mosquitoes  are  less  poisonous  than  those  in  the  city,  and  the  wine 
of  the  village  is  better.  We  could  have  spent  interpolated  days  of 
holiday  with  the  greatest  comfort  and  profit,  and  cherish  hopes  of 
going  back  at  some  future  time  to  recover  those  fairly  due  to  us. 
But  we  did  not  manage  to  get  them  during  our  busy  time  of 
preparation  nor  in  the  week  of  developing  plates  and  packing  up, 
and  so  there  is  lees  to  report  here  than  usuaL  If  we  go  back  and 
get  those  days  I  will  try  and  make  up  the  deficiency. 
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THE  BEITISII  ASTRONOMICAL  ASSOCIATION. 

Thb  coQcludinx  Meetinjj  of  the  Session  of  tlie  British  Astro- 
nomical AsHOciatioii  was  held  at  Sioii  Collef^e  on  Wednesday, 
June  27,  Mr,  \V,  il.  Maw,  President,  in  the  Chair. 

The  names  of  nine  Candidates  for  MtMnbership  were  read  and 
suspended,  and  the  <*lection  of  three  new  Members  was  confirmed. 

The  Prtsident  said  the  Members  present  would  be  glad  to  know 
that  thej  had  with  them  that  evening  Mr.  Ambrose  Swasey. 
Mr.  Swasey  had  b<3en  paving  a  visit  to  Paris,  and  had  kindly 
promised  to  give  the  Mt^eting  a  few  facts  relating  to  the  great 
telescope  of  the  Paris  Exhibition,  which  he  had  had  an  exceptional 
opportunity  of  examiniii!;. 

Mr.  Swisetf  said  he  was  much  gratified  to  have  the  pleasure  of 
meeting  with  his  fellow  Members  of  th(j  Society.  While  in  Paris 
he  had,  in  company  with  Members  of  the  Jury  of  Awards,  visited 
the  great  telescope,  which  was  fully  explained  to  them  by 
M.  Gautier,  the  constructor.  Prom  an  engineering  and  mechanical 
standpoint,  the  instrument  appeared  to  have  been  admirably  de- 
signed and  of  excellent  workmanship.  The  great  retlecting 
mirror  was  so  well  mounted  and  so  perfectly  balanced,  and  the 
friction  of  the  sliding  and  revolving  parts  so  reduced  to  a 
minimum,  that  it  could  be  moved  to  any  position  with  the  greatest 
eise.  All  the  quick  and  slow  motions,  together  with  the  reading 
of  the  fine  circles,  were  so  arranged  as  to  be  readily  acc^'ssible  to 
the  assistants.  As  to  the  optical  parts,  the  mirror  and  the  photo- 
graphic lenses  were  then  in  place,  but  it  was  understood  that  they 
were  not  yet  fully  ])erfected  owing  to  lack  of  time.  The  disks 
f  jr  the  photographic  and  visual  objectives  were  made  by  M.  Man- 
tois,  and  although  the  disks  for  the  latter  have  not  yet  been  figured 
they  were  said  to  be  of  most  excellent  qmility. 

TTie  Prtaident  said  the  chief  business  of  the  evening  was  to 
receive  the  reports  of  the  eclipse  observers,  but  before  any  of  the 
VOL.  XXlli.  2c  " 
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Spers  were  read  or  any  observations  reported,  he  would  call  upon 
r.  Maunder,  who  had  a  vote  of  thanks  to  propose  to  the 
authorities  in  the  various  countries  who  had  aided  00  much  in 
making  this  series  of  observations  a  success. 

Mr.  Maunder  proposed  the  following  resolution  : — *<  That  this 
Meeting  of  the  British  Astronomical  Association  desires  to  record 
its  sincere  appreciation  of  the  ready  courtesy  and  valuable  as- 
sistance rendered  to  the  members  of  the  various  expeditions  in 
the  observation  of  the  total  solar  ech'pse  of  1900  May  28,  in  the 
United  States,  Portugal,  Spain,  and  Algiers.'' 

Dr.  Downing  said  he  seconded  the  motion  with  very  great 
pleasure.  He  really  found  it  difficult  to  speak  in  sufficiently- 
strong  terms  of  the  courtesy  and  of  the  hospitality  with  whicJb  the 
members  of  his  party  were  received  in  Spain. 

Mr.  Crommdin  said  he  could  re-echo,  with  regard  to  AJgeria, 
what  had  been  said  by  Dr.  Downing  as  to  the  kindness  with  which 
the  Spanish  expedition  had  been  treated. 

Mr.  O.  F,  Chambers  snid  the  remarks  that  had  been  made  by 
Dr.  Downing  and  Mr.  Crommelin  applied  exactly  to  the  circum- 
stances of  Portugal,  yet,  if  anything,  they  understated  the  kindness 
shown  and  facilities  offered  to  the  British  astronomers  who  went 
to  that  country. 

The  resolution  was  carried  unanimously. 

Several  Members  then  spoke  as  to  the  observations  made  by  them 
of  the  recent  solar  eclipse. 

Dr.  Douming  said  his  party  took  up  their  position  at  Plasencia, 
about  140  miles  south-west  of  Madrid.  He  used  an  opera-glasa 
with  spectroscope  fitted  by  Mr.  Thorp.  This  acted  most  satis- 
factorily, surpassing  his  expectations.  Mr.  Thorp  had  fitted  a 
grating  to  one  of  the  object-glasses  of  the  binocular,  l;y  which  the 
spectrum  could  be  observed,  while  through  the  other  tube  of  the 
binocular  the  corona  could  be  observed  directly.  His  object  ^  as 
to  observe  the  distribution  of  coronium  with  the  spectroscopic 
arrangement,  and  to  compare  it  with  the  extensions  of  the  corona 
viewed  directly  through  the  other  tube  of  the  binocular.  He 
observed  that  the  coronium  arc  was  much  broader  and  more  dif- 
fused than  the  neighbouring  arcs  of  magnesium  and  helium  which 
were  visible  in  the  spectroscope  at  the  same  time.  He  estimated 
the  average  breadth  of  the  coronium  arc  to  be  about  one-eighth  of 
the  diameter,  but  at  a  special  part  it  was  very  much  wider,  being 
about  one-fifth  of  the  diameter  approximately.  This  part  corre- 
sponded to  the  position-angle  of  about  270®,  and  that  would  tend 
to  show  that  the  additional  amount  of  coronium  was  present  in  the 
corona  near  the  base  of  the  large  extension  on  the  western  limb  of 
the  Sun.  According  to  his  observation,  therefore,  the  general 
height  of  coronium  in  the  corona  on  this  occasion  was  a  little  over 
I  oo,oco  miles,  but  at  this  special  part,  near  the  base  of  this  branch 
of  the  corona,  it  extended  to  about  180,000  miles. 

Mr.  Maunder  said  the  party  at  Algiers  was  a  fairly  large  one. 
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and  they  made  their  oheervations  firom  the  roof  of  the  Hdtel  de  la 
B^ence.  His  wife  used  a  telescope,  kindly  lent  by  Mr.  Coleman, 
on  which  were  mounted  two  cameras,  each  with  a  rapid  rectilinear 
lens  of  focal  length  i8  inches,  which  they  used  with  a  stop  of 
1 1  inch.  The  plates  were  exposed  48  seconds — practically  the 
whole  of  totality — in  both  cameras.  He  personally  used  the  same 
mxiunting  as  in  India,  with  a  pair  of  Dallmeyer  stigmatic  lenses 
on  it,  and  exposed  them  for  48  seconds.  Miss  Irene  Maunder 
took  a  series  of  six  photographs  of  the  corona.  A  remarkable 
feature  of  the  photographs — a  feature  which  he  had  not  clearly 
seen  on  any  photograph  of  a  previous  eclipse — was  the  presence  of 
dark  rays  in  the  corona,  not  mere  rifts  between  two  arms  of  the 
corona,  bat  dark  lines  which  seemed  to  stretch  out  on  the  back- 
ground of  the  sky  itself.  Mercury,  being  very  near  the  Sun  and 
very  bright,  had  come  out  in  almost  every  photograph  of  the  eclipse. 
Mr.  Maunder  said  this  was  the  third  eclipse  he  had  seen,  and  it 
struck  him  that  it  was  the  most  beautiful  of  the  three.  The  corona 
of  1886  and  that  of  1898  seemed  to  be  white,  of  the  character  of 
the  whiteness  of  the  electric  arc.  This  one  seemed  to  be  of  a 
wanner  tint,  more  like  that  of  cream  or  ivory. 

Mr.  Cframmelin  said  that  he  used  a  tele-photo  lens  kindly  lent 
by  Mr.  Cavan,  but  the  photograph  taken  with  this  did  not  come  up 
to  his  expectations,  he  thought  owing  to  spherical  aberration  in 
the  lens.  He  also  used  a  Dollond  3-inch  telescope,  with  which  he 
observed  the  partial  eclipse  by  projection,  and  during  the  first 
50  seconds  of  totality  studied  the  inner  corona  visimlly.  He 
observed  Bail/s  beads  beautifully  by  projection.  They  began  to 
appear  20  seconds  before  totality,  and  when  he  gave  the  10  seconds 
signal  the  whole  crescent  was  broken  up  into  beads.  The  edges 
of  the  beads  looked  quite  straight,  perpendicular  to  the  Moon's 
limb,  not  like  serrated  edges  of  mountains  or  anything  of  that  sort, 
but  absolutely  straight  cuts. 

Mr.  C.  L.  Brook  gave  an  account  of  the  shadow-band  observa- 
tions which  he  made  at  Algiers.  He  thought  the  word  *'  bands  " 
was  a  misnomer,  and  that  shadow  ^*  ripples "  would  be  a  more 
correct  term  to  employ.  He  said  the  '*  bands "  appeared  si 
minutes  before  totality,  travelling  from  about  30®  W.  of  N.  to  30° 
E.  of  8.  He  estimated  their  speed  at  1^  yards  in  a  second. 
They  were  very  faint,  and  after  totality  grew  fainter  and  more 
irregular. 

Mr.  Everghed  stated  that  he  had  selected  Mazaf ram  as  his  station, 
believing  it  to  be  if  miles  inside  the  limit  of  totality.  Unfor- 
tunately it  proved  to  be  just  outside  the  limit.  On  examining  the 
senes  of  photographs  obtained,  however,  he  found  that  four  of 
them  gave  excellent  images  of  the  flash  spectrum. 

The  Riv.  C.  Z>.  P,  Davu$  said  the  corona  was  the  most  mag- 
nificent sight  he  had  ever  witnessed.  It  appeared  to  him  as  a 
forest  of  streamers,  beautifully  defined,  with  not  the  slightest 
approach  to  a  halo  or  haze  around  them, 
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Mr.  Keailey  Moore  said  that  he  and  Capt.  Carpenter  drew  the 
corona  as  seen  by  the  naked  eje,  each  taking  half  the  corona. 

Mr.  C.  T.  Whitmell,  who  observed  at  Naralmoral,  said  that, 
though  specially  looked  for,  the  sweep  of  the  shadow  was  not 
observed  either  in  the  air  or  on  the  ground.  No  shadow-bands 
were  seen  either  before  or  after  totality.  The  brightness  durins^ 
totality  certainly  exceeded  that  of  the  full  Moon,  but  was  quite 
unlike  moonlight,  resembling  more  a  late  tiinlight. 

A  large  nutnber  of  photographs  of  the  eclipse  and  of  the  eclipse 
parties  and  stations  were  thrown  on  the  screen  during  the 
evening. 

The  Meeting  adjourned  at  7**  20"  p.m. 


The  Astrographic  Chart  Conference. 

The  fourth  Meeling  ♦  of  the  International  Permanent  Committee 
opened  at  Paris  on  Thursday,  July  19.  There  were  present,  as 
Members  of  the  Committee: — Anguianot,  Tacuhaya\  Baillaud, 
Toulouse ;  Bakhuyzen,  Leiden ;  Christie,  Greenwich ;  Duner, 
Upsala  ;  Gill,  Cajye  of  Good  Hope ;  Paul  Henr}',  Prosper  Henry, 
Loewy,  Paris ;  Rayet,  Bordeaux  ;  Ricco,  Catania  ;  Scheiner,  Pots- 
dam ;  Taccbini,  Uome  ;  Thome,  Cordohn ;  Trepied,  Ahfirrs ;  Turner, 
Oxford  ;  Valle,  Tacuhaya  ;  Yiuiegra,  San  Fernando ;  Weiss,  Vienna. 
The  following  were  invited  to  take  part  in  the  proceedings : — 
Bassot,  Bigourdan,  Prince  Roland  Bonaparte,  Bouquet  de  la  Grye, 
Callaudreau,  Elkin,  Eginitis,  Gaillot,  Gautier,  Hagen,  Hartwig, 
Mdlle.  Klumpke,  Laussedat,  Legrand,  Leveau,  Lippman.  Lumiere, 
Newall,  Perrotin,  Poincare,  Rees,  Stephan,  Verschaffel,  Wolf. 

After  a  gracious  address  of  welcome  by  M.  Loewy,  Officers  were 
elected  for  the  Meeting  as  follows  : — President :  M.  Loewy. 
Vice-Presidents :  Sir  David  Gill,  Prof.  Bakhuyzen.  Secretaries : 
MM.  Trepied  and  Duner  (the  latter  in  place  of  Prof.  Donner,  who 
was  absent  through  ill-health). 

Letters  of  regret  for  non-attendance  were  read  from  Profs. 
Backluiid,  Donner,  Kapteyn,  O.  Struve,  L.  de  Ball,  Capt.  Bod- 
rigues,  Messrs.  Baracchi,  Russell,  and  Brown  (Washington). 

Letters  were  read  from  Dr.  Becker,  Dr.  Bruns,  Profs.  Hale, 
Keeler,  Leavenworth,  and  Pickering,  who  all  promised  to  help  in 
making  observations  of  Eros  during  the  coming  opposition.  The 
foUowiilg  members  were  elected  as  a  Committee  to  draw  up  a 
scheme  for  determination  of  the  Solar  panillnx  from  observations 
of  Eros : — Andre,  Bakhuyzen,  Cljristie,  Elkin,  Gill,  Hartwig, 
Prosper  Henry,  Trepied,  AVei^ss. 

*  The  Meeting  to  initiate  the  work  was  in  1887.  Previous  Meetings  of  the 
Committee  ha?e  taken  place  in  1889,  1891,  1896. 

t  M.  Anguiano  bus  resigned  the  Directorship  of  the  Tacuhaya  Ol)eervatory, 
having  been  appointed  Superintendent  of  the  Mexican  Qeodelic  Commiasiun. 
He  has  been  succeeded  by  M.  Valle. 
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Agenda. 

1.  To  receive  Eeports  from  Directors  of  Observatories  upon  the 

state  of  the  work. 

2.  To  discuss  the  action  to  be  taken  iu  view  of  the  fact  that  the 

work  of  the  Astrographic  Chart  is  not  proceeding  at  the 
Obserratories  of  Bio  Janeiro,  La  Plata,  and  Santiago  (Chili). 

3.  To  consider  whether  any  help  in  the  way  of  measurement  or 

reduction  of  plates  should  be  given  to  those  Observatories 
which  have  not  sufficient  funds  to  undertake  the  work. 

4.  To  receive  reports  upon  the  different  methods  used  for  deter- 

mining photographic  magnitudes. 

5.  To  consider  questions  relating  to  the  publication  of  the  Astro- 

graphic  Catalogue : 
(a)  In  the  case  when  rectangular  coordinates  are  published, 

what  elements  should  be  supplied  in  addition  ? 
(h)  The  arrangement,  typographical  and  otherwise,  of  the 

printed  catalogues  already  begun. 
{c)  Ihe  probable  number  of  stars  in  the  different  zones. 

6.  To  discuss  questions  relative  to  the  ^^  etoiles  de  repere" : 

(a)  Is  it  necessary  to  have  meridian  observations  of  these 
stars  made  at  an  epoch  not  far  from  that  of  the  exposure 
of  the  plates  ? 

(6)  Choice  of  the  fundamental  catalogue  which  will  connect 
these  stars. 

7.  To  consider  the  overlapping  of  a  zone  with  one  adjacent, 

which   is  assigned  to  another  Observatory.      Shall  each 
of  the  Observatories  reduce  these  independently  ? 

8.  To  consider  whether  Resolution  (8)  of  1896  should  not  be 

modified  ♦. 

9.  To  consider  what  precautions  to  take  to  ensure  the. most 

absolute  fidelity  in   the  reproduction  of  plates  by  helio- 
gravure or  by  any  other  process. 
10.  To  consider  the  steps  to  be  taken  for  the  presenation  of  the 
plates. 

To  organize  a  research  for  the  determination  of  the  solar 
parallax  by  means  of  photographic  observations  of  the 
planet  Eros  at  the  coming  opposition. 

The  reception  of  the  reports  summarized  in  the  following  table 
completed  the  proceedings  of  the  first  Meeting : — 

*  Resolution  (8)  of  1896  was  a§  foUows:— "For  the  construction  of  the 
Chart  t[ie  seoond  leries  of  plates,  namely  those  of  which  the  declinations  of  the 
centres  are  odd  numbers,  shall  be  taken  with  three  exposures  of  30  minutes 
each.  This  time  of  exposure  will  of  course  bd  reduced  should  photographic 
plates  of  greater  sensitiveness  be  produced." 
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Obserratory, 


Greenwich    

Rome    

Catania 

Helsingfors  

Potadam   

Oxford  

Paris     

Bordeaux 

Toulouse  

Algiers  

San  Fernando  

Tacubaya  

Cape  of  Qood  Hope 

Sydney 

Melbourne    


Number  of 

plates  in 

Zone. 


1 149 
1140 
loog 
1008 
1232 
1180 
1260 
1260 
1080 
1260 
1260 
1260 
1512 
1400 
1149 


Oatalogue  Plates. 


Taken.    Meaaored. 


1 106 
476 
1008 
1008 
1232 
73« 

1260 
402 

1260 
{1260) 

1512 
1400 


With        With 

triple         one 

eoq^OMire.  expoaure. 


608 

15 
36 
380 
(400) 
736 
650 
293 
135 
497 
145 
203 
106 


Chart  PUtes. 


none 
106 

(100) 

(77) 
none 

97 
«7 
45 
56 
none 
none 

(378) 


1076 


(,oo) 
none 


none 
none 
(756) 

(575) 


The  numbers  in  brackets  are  given  with  reservation,  as  they  are 
based  on  approximate  statements.  At  Catania  and  Sydney  the 
Chart  plates  are  being  taken,  but  the  number  is  not  known.  The 
numbers  given  for  the  Chart  plates  taken  at  the  French  observatories 
— Paris,  Bordeaux,  Toulouse,  Algiers — are  those  of  the  number  of 
jSelds  of  which  reproductions  by  heliogravure  have  been  made. 
Besides  these,  other  negatives  have  been  taken. 

At  Greenwich,  Bome,  Oxford,  San  Fernando,  and  Tacubaya  the 
plates  are  being  reduced  by  the  linear  method,  which  has  been 
described  in  these  pages.  At  Helsingfcrs,  Bordeaux,  and  Algiers 
the  reductions  are  being  effected  by  methods  designed  by  the 
Directors  of  the  respective  observatories.  At  Paris  the  method 
due  to  the  brothers  Henry  is  in  use.  At  Potsdam  an  approximate 
reduction  only  is  being  made ;  and  at  the  Cape  and  Catania  the 
reduction  has  not  been  begun.  At  Melbourne  and  Sydney  the 
work  of  measurement  is  in  hand. 

M.  Trepied  computes  that  at  the  Algiers  Observatory  the  cost 
of  measuring  each  star  without  any  reduction  is  0^*20. 

At  the  next  meeting  the  second  item  of  the  agenda  was  partially 
settled  in  a  satisfactory  manner  by  the  offer  of  Dr.  Thome,  of 
Oordoba,  to  undertake  the  zone  —24°  to  —  3I^  hitherto  assigned 
to  La  Plata.  It  is  needless  to  say  that  the  offer  was  received  with 
enthusiasm.  M.  Enrique  Legrand,  of  Monte  Video,  stated  that 
be  had  induced  his  government  to  found  an  observatory,  and  would 
undertake  the  zone  —17°  to  —23%  allotted  to  Santiago.  It  was 
suggested  tbat  the  remaining  zone,  —32°  to  —40°,  might  possibly 
be  done  by  the  new  observatory  at  Perth,  West  Australia. 

The  discussion  of  (3)  led  to  the  consideration  of  (5).    The 
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repreeentatires  were  almost  ansnimously  of  opinion  that  the 
measured  rectangular  coordinates  of  stars  on  the  Catalogue  plates 
should  be  print^,  and  that  it  would  be  sufficient  to  publisn  the 
constants  of  the  plates  neoessarj  for  the  determination  of  measured 
standard  coordinates,  together  with  the  E.A.  and  Declinations  of 
the  **  etoiles  de  rep^re  "  of  the  stars  used  to  determine  these.  But, 
and  this  appears  to  be  the  main  point  settled  at  the  Conference,  it 
was  not  considered  necessary  that  the  equatorial  coordinates,  the 
S.A.,  and  the  Declination  of  all  the  stars  should  be  given  in  the 
Astrographic  Catalogue.  In  the  first  place,  it  would  entail  a  vast 
amovnt  of  computation,  which  it  is  not  expedient  to  do  yet — first, 
because  the  places  of  the  reference-stars,  which  are  in  most  cases 
now  being  observed  with  meridian  instruments,  are  not  known 
with  such  accuracy  as  they  will  be  a  few  years  hence ;  and,  secondly, 
because  it  is  possible  that  further  investigation  will  reveal  improved 
methods  of  treating  the  plate-constants.  It  is  to  be  hoped  that 
this  opinion  was  ratified  by  a  formal  resolution,  for  to  print  now 
simply  the  measures  and  the  plate-constants  deduced  from  these, 
as  IS  being  done  at  Greenwich  and  Paris,  seems  to  be  the  most 
practical  course.  It  does  not  entail  a  great  expense,  which  is  au 
important  point,  for  possibly  Greenwich  and  the  Cape  are  the  only 
observatories  whose  resources  at  present  could  stand  the  strain,  as 
Paris  is  now  spending  a  great  deal  on  heliogravure ;  but  to  print 
the  measures  is  probably  within  the  means  of  all  the  co-operating 
observatories,  so  that  all  can  so  far  work  on  identical  lineei,  and  it 
is  open  to  any  or  all  to  convert  these  into  equatorial  coordinates  in 
the  future  if  it  is  thought  well  to  do  so.  The  sole  point  that  can  be 
mentioned  in  opposition  to  this  course  is  that  Potsdam  has  begun 
the  publication  of  the  Catalogue,  giving  the  approximate  B.A.  and 
Declinations  of  the  stars.  If  Dr.  Scheiner  can  see  his  way  to  come 
into  agreement  with  other  observatories,  the  Catalogue  will  be  set 
going  on  homogeneous  lines,  and  this  will  be  not  the  least  of  the 
happy  results  of  the  present  Conference. 

At  the  next  sitting  discussion  took  place  on  the  methods 
adopted  for  determination  of  photographic  magnitudes.  Several 
persons  described  their  methods  of  measuring  diameters,  and  it 
quickly  appeared  that  in  this  particular  the  soale^  as  a  measuring 
instrument,  has  an  advantage  over  the  screw.  There  are  some 
cases  in  which  a  mental  impi^pssion  is  a  surer  guide  to  the  truth 
than  accurate  measurement,  and  the  estimation  of  diameters  by 
means  of  a  scale  seems  to  be  a  happy  combination  of  both  methods. 
It  not  only  gives  accordant  results,  but  for  rapidity  of  work 
leaves  nothing  to  be  desired.  The  Conference  passed  no  definite 
resolution  on  the  point,  but  left  each  observatory  to  follow  its  own 
devices. 

With  reference  to  the  number  of  stars,  mentioned  in  5  (c), 
accurate  figures  were  not  given  by  all  the  representatives,  and  in 
making  estimation  many  counted  the  stars  on  the  whole  area  of 
the  plates,  in  fact  each  star  Was  counted  as  many  times  as  it 
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Representative  Stellar  Spectra  ^. 

TWK  «#fHe<i  fff  the  TolwrHifl  Pablicstions  opens  fiith  erlirt.  This 
i«  a«  ft  fihrnjid  be.  Ho  remarkable  an  establubnient  a«  Sir  William 
Hui(^tn«^M  ohmTrniary  dewfrres  to  be  dirtinctiTclj  represented  in  the 
htf.rnUsre  (fi  antronomj,  and  we  can  bestow  no  higher  praise  upon 
thf?  volume  b#ffore  us  than  to  say  that  it  is  worthy  of  its  origin. 
It  prr>fft#ses  to  be  sn  '  Atlas/  The  plates  are  then  of  primary 
importanru  in  the  desifi^n  of  the  authors,  and  we  donbt  whether  so 
fhie  a  collwdion  of  spectrographic  reproductions  is  elsewhere  to  be 
fnund.  Hince  in  the  apparatus  employed  for  exposing  the  negatires 
^lasn  in  e^erywhiTe  replaced  by  ouartz  and  spar,  they  extend  to  the 
furthest  accessible  region  of  the  nltra-violet,  and  thf-y  include 
within  their  lower  limit  the  green  line  of  hydrogen  (H/?).  An 
unu^^ally  long  range  of  analysed  light  is  thus  covered  by  these 
wonderful  pictures,  which  are  not  only  masterpieces  of  astrophysical 
nrff  tnit  possess  an  eridential  value  due  to  special  selection  and 
srrangv»mont.      The  star-spectra   they  depict   are  not  shown  as 

I  proofs  of  manipulative  skill,  or  for  their  intrinsic  beauty  and  interest, 
Mit  with  a  view  to  their  interpretation.    What  do  they  mean, 

*  *  An  Ailii  of  Ki»prrt«nUti?e  Sf«llar  Spectra.'    Bj  Sir  William  Huggins, 
K.C.Ii.,  snd  Udy  liiiggiiA    William  Weaiej  &  Son^  1899. 
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absolatelj  and  relatively  ?  is  the  fundamental  question  raised  by 
the  entire  work.  And  it  is  sought  to  be  answered  in  a  weighty 
discussion  on  the  *'  Evolutional  Order  of  the  Stars,"  which  occupies 
a  prominent  position  in  the  text. 

The  authors  do  not  offer  a  system  of  classification  rounded  off  to 
completeness  in  every  detail.  Their  object  was  to  lay  down  certain 
broad  lines  of  sidereal  development,  reserving  for  future  discussion 
Ihe  status  of  such  exceptional  objects  as  Wolf-Bayet  stars,  carbon- 
stars,  and  bright-line  helium  stars.  To  correlate  types  of  spectrum 
with  stages  of  growth — to  trace  the  changes  in  absorptive  quality 
induced  by  the  slow  dissipation  of  radiative  energy — this  was  the 
task,  and  a  sufficiently  formidable  one,  to  which  they  addressed 
themselves. 

They  have  performed  it  with  a  large  measure  of  success.  The 
order  of  evolution  chosen  by  them  seems  to  be  prescribed  by  the 
irresistible  logic  of  facts.  Assuming — as  we  are  fully  entitled  to  do 
— that  easeous  nebul®  condense  into  stars,  there  is  really  no  choice 
but  to  place  those  of  the  helium  variety  at  the  start  of  the  procession. 
And  hehum  stars  pass  with  unbroken  continuity,  through  Sirian 
and  solar,  to  stars  with  fluted  spectra.  The  gradations  by  which 
these  last  sink  towards  extinction  are  not  specified,  and  can  barely 
be  conjectured.  Perhaps  the  light-vicissitudes  characteristic  of 
third-type  objects  may  be  a  symptom  of  decay  ;  but  in  our  present 
ignorance  as  to  the  causes  of  stellar  variability,  it  would  be  rash  to 
pronounce  a  decided  opinion.  All  that  can  be  regarded  as  plausibly 
made  out  is,  that  the  '*  youngest  "  stars  show  a  helium-spectrum, 
that,  later  on,  hydro^n  predominates  over  and  eventually 
excludes  helium,  and  is  itself,  in  turn,  superseded  in  importance 
by  a  crowd  of  metallic  elements,  absorption  by  which  w  reinforced, 
with  a  still  further  advance  in  age,  by  the  superposition  of  dusky 
bands,  perhaps  of  composite  origin.  We  are  thus,  in  a  manner, 
compelled  to  assign  an  age  somewhat  past  maturity  to  such  stars  as 
Betelgeux,  Antares,  and  Mira,  notwithstanding  the  display  of 
bright  hydrogen  and  helium  by  the  unstably  shining  members  of 
the  class.  Nor  does  it  appear  leasible  to  set  carbon-stars  far  apart 
from  them  on  the  time-scale.  The  degree  of  condensation  reached 
by  ruddy  stars  distinguished  by  eight  or  nine  bands  sharp  towards 
the  blue,  can  scarcely  be  very  mfferent  from  that  attained  by 
crimson  stars  badged  by  five  or  six  bands  sharp  to  the  red.  Neve]>- 
theless  it  is  impossible  to  assert  that  there  is  any  true  genetic  tie 
between  them,  or  even  that  they  are  of  collateral  descent.  The 
pedigree  in  fact  of  fourth-type  stars  remains  obscure,  while  the 
cheD)ical  meaning  of  their  spectra  is,  to  a  considerable  extent, 
legible. 

The  difficult  subject  of  relative  stellar  temperatures  is  treated 
with  welcome  originality  in  the  work  before  us.  Photographic 
evidence  is  set  forth  in  it  of  the  surprising  wealth  of  solar  stars  in 
emissions  of  the  shortest  wave-lengths,  relying  upon  which,  the 
authors  assign  to  those  bodies  the  highest  place  on  the  cosmic  heat- 
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curre.  They  hold  that  the  modifying  effects  upon  spectra  of 
temperature  and  density,  being  subtly  intermixed,  have  been  gene- 
rally confounded,  and  that  the  prominence  of  spark-lines  in  white 
stars  should  be  interpreted  as  significant  of  their  tennity,  rather 
than  of  their  enormous  heat.  It  is  certain,  at  any  rate,  as  Lane 
of  Washington  demonstrated  thirty  years  ago,  that  contraction  is 
accompanied,  up  to  a  certain  point,  by  a  rise  in  temperature. 
Hence  the  '*  youngest "  stars  cannot  be  regarded  as  the  hottest,  since, 
although  their  store  of  energy  is  at  a  maximum,  a  large  part  of  it 
is  energy  of  position — thermal  property,  as  it  were,  awaiting 
realization. 

Changes  in  temperature  and  density  are  not  the  only  isdors  in 
sidereal  evolution.  The  progressive  strengthening  of  surface-gravity 
in  masses  that  pay  by  shrinkage  for  their  expenditure  of  heat,  has 
also  to  be  considered.  Great  stress  is  laid  by  Sir  William  and 
Lady  Huggins  upon  the  results  that  must  thence  ensue  in  ^ck- 
ening  atmospheric  circulation,  accentuating  heat-gradients,  and 
replacing,  consequently,  old  by  new  orders  o£  spectral  phenomena. 
That  they  have  hitherto  received  less  than  their  due  shsre  of 
attention  is  scarcely  surprising,  since  the  conditions  involved  are 
highly  complex  and  somewhat  problematical.  But  that  the  cause 
is  active  and  strongly  influential,  there  can  be  no  doubt  whetever ; 
so  that  theories  ignoring  it  meet  very  imperfectly  the  exigencies 
of  the  situation.  Already  it  seems  as  if  the  steady  growth  with 
age  of  gravitational  efficiency  might  afford  the  solution  to  the 
enigma  presented  by  the  spectra  of  unequal  double  stars.  But 
this  is  a  topic  not  to  be  disposed  of  in  a  paragraph.  The  whole 
stellar  scheme  may  be  said  to  be  implicated  in  it.  Here  we  can 
only  remark  that  the  advances  made  at  the  Tulse  Hill  Observatory 
in  the  spectrography  of  coupled  stars  are  beautifully  exemplified 
in  the  *  Atlas'  under  notice.  The  contrasted  spectra  of  the 
components  of  y  Andromedsd  and  fl  Cygni  are  especially  remarkable, 
and  we  may  hope  that  the  disclosures  they  contain  will  soon  be 
completed  by  visual  observations  in  the  lower  spectral  ranges,  or 
by  their  delineation  upon  orthcchromatic  plates.  This  is  the 
more  desirable  that  the  azure  tint  of  certain  star-satellites  receives 
no  explanation  from  the  analysis  of  their  blue  li^ht.  We  should 
then  expect  to  find  unusual  absorption  in  the  red  or  yellow  ;  and 
bands  answering  to  the  colour-requirements  of  the  object  were 
actually  seen  in  the  smaller  component  of  fi  Cygni  by  Sir  William 
Huggins  in  1864,  and  by  Dr.  Vogel  in  1872. 

A  vast  amount  of  labour  has  been  bestowed  by  our  authors  npon 
observations,  both  spectrographic  and  spectroscopic,  of  the  great 
nebula  in  Andromeda.  They  are  of  a  difficulty  scarcely  to  be  con- 
veyed in  words  ;  only  on  the  rarest  occasions  can  anything  quite 
definite  be  got  out  of  them  ;  still  a  decade  of  persistent  toil  has 
not  been  fruitless.  The  important  conclusion  has  been  reached 
that  *^  the  continuous  spectrum  of  the  Nebula,  that  is,  of  its  Mghtesi 
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eetUralpart,  contains  dark  lines  of  absorption,  and  also  bright  lines." 
The  latter  were,  on  November  15,  1897,  seen  clearly  enough  fcr 
the  determination  of  the  following  wave-lengths :  *'  580,  543,  528, 
511  (a  group  of  four  or  five  lines),  495  (a  group),  476,  455 
(suspected)." 

Now,  all  these  •*  bright  places  '•  fall  close  to  Wolf-Eayet  lines. 
The  coincidences  are  obvious,  and  have  not,  we  believe,  escaped 
the  notice  of  Sir  William  and  irfidy  Huggins,  although,  in  the 
present  unsettled  state  of  the  subject,  they  abstain  from  expressly 
adverting  to  them.  The  revelation  is  most  curious,  and  suggests 
affinities  startling  to  received  ideas  of  sidereal  relationships.  But 
discussion  of  them  would  be  premature  until  verification  is  at 
hand.  And  in  our  vaporous  climate  it  may  be  long  delayed.  We 
can  only  rejoice  that  such  advantages  have  not  impaired  the  merits 
of  the  superb  record  issued  from  an  Observatory  half  shadowed  by 
London  smoke-fogs.  A.  M.  Clerks. 


The  Opposition  of  Eros. 

The  astronomical  event  of  importance  next  to  happen  is  the 
Opposition  of  Eros,  when  it  is  hoped  that  its  parallax  may  be 
determined  and  the  Solar  parallax  hence  deduced  with  an  acciuracy 
of  at  least  o"'02.  Opposition  in  long,  will  happen  on  November  1 2, 
when  the  distance  of  the  phuiet  trom  the  Earth  will  be  about 
0*42  of  the  distance  of  the  Earth  from  the  Sun,  but  the  bodies 
continue  to  approach  one  another  until  about  1901  January,  when 
they  will  be  separated  by  about  0*315  of  the  Sun*s  distance*. 

Several  papers  have  already  appeared  relating  to  observations  of 
the  planet,  and,  as  will  be  seen  from  our  report  of  the  Astrographic 
Conference,  a  committee  has  been  appointed  to  consider  the  best 
method  of  procedure.  It  may  be  expedient  to  set  down  here  some 
points  in  the  geometry  of  the  subject, 
and  in  doing  so  we  make  due  ac- 
knowledgments to  a  paper  by  Prof. 
Newcomb  in  Ast.  Journal,  No.  480, 
from  which  the  following  diagram 
with  some  additions  is  copied. 

This  diagram  represents  the  celes- 
tial sphere  projected  on  a  plane 
perpendicular  to  the  line  from  us 
to  the  planet,  so  that  Eros  (the 
geocentric  position  unaffected  by 
parallax)  is  at  E,  the  centre  of 
the  circle.  If  Z^  be  the  point  where 
the  zenith  of  any  place  meets  the  sphere,  and  Z^E  be  joined  by  a 

•  See  Obeerratory,  voL  xxii.  p.  370. 
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i^at  circle,  the  planet  will  be  seen  from  this  place  at  ^  on  the 
prolongation  of  Z^E,  such  that 

Ee,=»8inZjB, 

where  w  is  the  horizontal  parallax  of  Eros.    Stmilarl}-  from  another 
place  whose  zenith  is  at  Z,  the  planet  would  be  seen  at  «,  where 

E«,«xsinZ^; 

and  supposing  that  photographs  were  taken  siuiultaneooslj  at  Z^ 
and  Zg,  and  the  two  plates  superposed  in  such  a  way  that  the 
images  of  the  stars  were  made  to  coincide,  the  two  images  of 
Eros  would  be  separated  by  the  quantity  e^e^,  which  is  the 
quantity,  called  the  displacement,  to  be  measured  to  find  tihe 
parallax.  The  main  question  to  be  settled  on  arranging  the 
programme  of  work  will  probably  be  the  choice  of  the  places  ^ 
and  Z  ,  and  the  times  of  observation  to  obtain  a  displacement  mo^ 
suitable  for  measurement.  As  to  an  estimate  of  its  amount,  itoan 
be  readily  seen  that  this  depends  on  the  distance  between  Z^  and 
Z,,  the  parallax  t,  and  the  zenith-distances  Z,E,  Z^E  at  observatkMl. 
IT  at  the  beginning  of  October  is  about  15",  and  the  maximum  on 
December  26  is  about  28" ;  the  zenith-distance  naturally  might  M  . 
.  as  much  as  90°,  so  that  displacements  of  30"  or  40"  will  oftna 
result  from  combination  of  observations. 

It  will  be  easily  understood  that  if  the  diagram  be  taksil  lis 
represent  the  celestial  sphere  as  fixed,  Z,  (the  zenith  of  a  plaot 
about  latitude  60°)  describes  a  small  circle,  and  instead  of  ehoMDg 
a  second  station  Z^  from  which  to  make  observations,  it  woaM  fi 
equally  possible  to  wait  until  Z,  is  at  Z^^  say,  and  than  ml)|a 
observation  from  the  same  place;  or,  again,  the  obserrationa  tnM 
different  stations  need  not  necessarily  be  made  simnltaneoori?,  bvl 
it  is  better  that  they  should  be  so,  for  if  an  interval  of  time  slafjSi 
the  reduction  will  include  an  allowance  for  the  motion  of  tlip 
planet  in  the  interval  which  it  would  be  well  io  avoid.  AslJli 
observations  must  necessarily  be  made  when  the  sky  is  dark,  hi^ftril 
diagram  the  dotted  line  shows  the  time  of  sunset  and  sonrisajjl 
the  beginning  of  November — that  is  to  say,  Z,  moving  in  ^ 
direction  of  the  arrow  crosses  this  line  when  the  Sun  is  m/MSBfft 
and  again  when  it  rises.  It  will  be  noticed  that  at  thia  time 
the  planet  is  on  the  meridian  about  midnight. 

It  is  pointed  out  by  Prof.  Newcomb  that  the  planet  will  lesfa  a 
trail  on  the  plate,  owine  to  its  proper  motion,  if  the  telescope  i^ 
guided  by  a  star,  and  that  for  this  reason  it  will  be  advantageous, 
in  order  to  avoid  errors  of  measurement,  to  make  the  displaoansnt 
at  right  angles  to  the  trail.  It  may  be  better  to  use  the  jimt 
itself  as  guiding  star,  so  that  the  stars  leave  trails ;  hot  the  fdm- 
is  the  same  in  both  cases.     Arrows  are  drawn  showing  th« 
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Obsbrtbrs.— A.  8.  H.,  Prof.  A.  a  Hersehel,  Slough ;  W.  E.  B.,  W.  £. 
Beslej,  London ;  J.  H.  B.,  J.  H.  Bridger,  Pamboroueh ;  A.  E.,  A.  King, 
Leioester ;  H.  J.  T.,  H.  J.  Townshend ;  W.  F.  D.,  W.  P.  i)eiining,  Bristol 

The  meteor  of  January  2  was  a  Qoadrantid.  On  May  3  an 
Aquarid  (the  first,  I  believe,  whose  real  path  has  been  determined) 
was  seen  with  the  usual  great  length  of  conrse  common  to  the 
meteors  of  that  shower.  On  July  19  and  23  early  Perseids  were 
recorded,  and  the  observations  are  valuable  as  provinfi;  the  position 
of  the  radiant  at  a  period  about  three  weeks  preceding  the  date 
of  maximum  display.  Prom  very  careful  observations  of  the 
visible  path  of  the  Perseid  of  July  19  made  by  Prof.  Herschel  at 
Slough  and  the  writer  at  Bristol,  the  radiant  was  indicated  at 
17®  +50°,  and  close  to  the  point  19°  +51°,  where  the  Perseid 
centre  was  determined  at  Bristol  on  July  19,  1887.  This  is  the 
earliest  Perseid  of  which  duplicate  observations  have  ever  been 
forthcoming,  and  its  radiant  virtually  settles  the  question  as  to 
the  approximate  place  of  the  centre  of  the  shower  on  the  date 
mentioned.  It  is  to  be  hoped  that  some  further  early  Perseids 
will  be  recorded  this  year  in  the  absence  of  moonlight  during  the 
last  ten  nights  of  July.     There  is  no  reason  why  at  a  future 
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leriod  we  should  not  have  accumulated  the  real  paths  and  radiants 
if  Perseids  for  every  night  from  the  middle  of  July  to  the  middle 
if  August. 

A  number  of  brilliant  fireballs  have  already  been  seen  this  year, 
»ut  the  observationtf,  as  a  whole,  are  not  very  exact.  The  principid 
mes  appeared  on  January  9,  2^  5^",  March  28,  8*"  31",  May  5, 
\^  2o",  June  10,  9^  lo"*,  July  15,  10^  13",  July  17, 8**  47",  July  24, 
0^  49'",  but  large  meteors  were  more  or  less  imperfectly  seen  on 
oany  other  dates. 

BithopsUm,  Brwtol,  1900,  July  28.  W.  F.  DmWTIKO, 


The  Absolute  Number  of  the  Christian  Era  in  the 
Julian  Period. 

k  OBiAT  chronologist,  Joseph  Justus  Scaliger,  who  was  bom  at 
fUgBu  (France)  in  1 540  and  who  died  as  Professor  in  the  University 
sf  Leyden  iu  1609,  founded  with  his  work  ''De  Emendatione 
Femporum  Lutetis,  1583,"  a  complete  and  regular  chronological 
system. 

In  order  to  facilitate  the  comparison  of  dates,  he  introduced  a 
pmod  of  7980  years,  beginning  at  a  distant  epoch  from  all 
historical  events,  and  termed  it  the  Julian  Period,  either  on 
account  of  its  being  composed  of  Julian  years,  or  in  honour  of  his 
father  Julius  Ciesar  of  Biva,  on  the  lake  of  Oarde,  who  was 
physician  at  Venice,  Padua,  and  Agen.  By  means  of  this  period 
it  is  possible  to  compare  dates  which  refer  to  different  eras,  so 
that  It  is  only  necessary  to  know  the  absolute  number  o^  each  era — 
that  is,  the  number  of  days  comprised  between  the  beginning  of 
the  J.P.  and  the  beginning  of  the  era  in  question.  If  we  accept 
the  computations  of  the  early  chronologists  and  church-writers  of 
the  6th  century  for  the  supposed  date  of  the  Nativity  of  Christ,  we 
arrive  at  the  date  Dec.  25, 47 13  of  the  J.P.  The  year  immediately 
following,  4714  of  the  J.P.,  was  then  called  the  year  One  of 
Christ,  or  i  A.I).,  or  altfo  + 1,  while  the  entire  year  4*713  J.P.  was 
called  the  year  i  B.C.,  or  —  i.  Thus  the  old  chronologists  fixed 
upon  the  25th  Dec.  4713  J.P.,  as  the  commencement  of  the 
CSiristian  Era — that  is,  as  the  zero  of  an  enumeration  extending  in 
two  opposite  directions,  —  i  and  + 1»  for  the  calculation  of  the 
years  before  and  after  Christ.  But  astronomers,  for  greater 
convenience  and  simplicity  of  calculation,  put  back  this  com- 
mencement by  about  a  year  to  o,  Jan.  4713  J.P.  This  date  is 
none  other  than  the  31st  Doc.  4712  J.P.,  and  as  the  J.P.  years  are 
Julian  ones  with  an  iatercalation  of  one  day  every  four  years,  the 
4712,  when  all  completed,  is  comprised  of  11 78  quadrennial 
periods  of  146 1  days  each  (4X  365  + 1) ;  that  is,  taking  the  whole 
from  the  beginning  of  the  J.P.  to  4712,  we  count  172 1058  days. 
This  number,  which  determines  the  astronomical  commencement  of 
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the  era  in  the  J.P.,  is  callftd  the  Absolute  Numbw  of  the  Christian 
Era.     It  corresponds  to  the  civil  date  o.i.o,  name]/  to  o  Jan.  ot 
the  year  zero.     The  supposed  date  of  the  Nativity  of  Christ,  or  the 
beginning  of  our  civil  era,  occurred  on  the  359th  day  of  this  «6ro 
year ;  therefore  it  is  evident  that  between  the  two  commencements 
(viz.,  the  civil  and  the  astronomical)  there  is  a  difference  of  one 
year  less  the  few  days  from  the  25th  to  the  31st  Bee.,  which,  for 
the  present,  we  may  ignore,  referring  to  them  again  later  on. 
This  difference,  however,  need  cause  no  confusion  in  the  designation 
of  the  years  A.D.,  because  astronomers  call  zero  the  year  —  i,  so 
that  + 1  in  the  same  for  both  calculations,  and  both  proceed  with 
the  same  denomination  for  the  years  after  Christ.     According  to 
the  civil  calculation,  therefore,  the  expression :  "  One  A.D."  implie<< 
the  year  that  was  next  begun  and  completed  after  the  birth  of 
Christ,  so  that  the  words  '*  Nineteen  Hundred  "  signify  that  1900 
years  or  19  centuries  have  been  completed  since  the  birth  of  Christ; 
thus  the  3i8t  Dec.  1900  will  be  the  end  of  the  xixth  century  A.D., 
and  the  commencement  of  the  xxth.    If  astronomers,  starting  from 
the  absolute  number,  were  to  compute  time  by  centuries,  they 
would  necessarily  say   that    19  centuries   had   elapsed   on  3i8t 
Dec.  1899,  ^^  ^^^^  0°  ^^^s  d^y*  which  corresponds  to  o  Jan.  1900, 
the  xxth  century  has  begun.    Thus  every  beginniug  of  a  hundred 
years  expressed  in  Arabic  numerals  wotdd  be  the  beginning  of  a 
century,  and  precisely  of  that  century  which  takes  its  name  from 
the  Boman  numeral  greater  by  a  unit  than  the  Arabic.     But  in 
astronomy    the    unit   "century"  does    not    exist,    the   greater 
intervals  of  time  being  computed  in  days.    For  this  reason  there 
is  in  the  Nautical  Almanac  a  table  of  the  Julian  Period,  which 
gives  the  number  of  days  of  the  J.P.  for  whatever  date,  beginning 
from  o  Jan.  of  the  year  zero,  which,  as  we  have  seen,  corresponds 
to  —  I  of  the  old  chronologists  or  to  4713  of  the  J.P.    In  front  of 
the  zero  is  the  Absolute  Number,  then  under  the  first  head  come 
the  successive  quadrennial  periods,  and  under  the  second  numbers 
which  gradually  exceed   146 1   days,  excepting  the  quadrennial 
period  1580-84,  where  the  difference  is  only  1451  days,  owing  to 
the  Gregorian  Beform  of  the  Julian  Calendar,  and  excepting  the 
quadrennial  periods   follo\%ing  the  centurial,  not  tho  bissextile, 
years,  where  the  difference  is  1460  owing  to  the  same  Beform. 
Zero,  the  sign  or  Arabic  cipher,  which  stands  for  **  naught,''  or  the 
beginning  of  something,  is  also  a  sign  denoting  position  or  place, 
that  is,  the  empty  place  indicated  by  ciphers.     In  the  case  of  the 
civil  date  0.1,0  (equivalent  to  o  Jan.  4713  J.P.)i  «ero,  standing  in 
the  place  of  the  days,  indicates  the  beginning  of  the  year,  as  well 
as  the  missing  or  still  uncompleted  days,  and,  standing  in  the 
place  of  the  year,  indicates  the  missing  or  still  uncompleted  years. 
Now,  writing  this  date  in  decimal  fractions  of  the  year,  up  to  the 
fourth  figure,  we  have  0^*0000,  and  writing  the  other  date,  25th 
Dec.  4713  J.P.,  the  day  of  Christ's  Nativity,  we  have  0^*9847. 
The  first  fraction  indioites  the  astronomical  commencement  of 
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the  Common  Era,  while  the  second  one  indicates  the  civil 
commencement,  counted  from  the  first,  namely  from  the  beginning 
of  the  year  zero.  It  is  easy  to  see  that  the  second  fraction  also 
indicates  the  exact  difference  between  the  two  commencements, 
a  difference  bnt  little  short  of  a  whole  (0^015396  days),  namely, 
of  the  year  wiiich  separates  the  two  commencements. 

A.  Abjetti, 


CORRESPONDENCE. 

To  the  Editors  of '  Tlie  Observatory.^ 
August  Meteoric  Showers. 

OKNTUMSBr, — 

As  the  Moon  will  be  full  on  the  erening  of  August  10  this 
year,  the  maximum  of  the  Perseids  is  not  likely  to  be  a  brilliant 
^ne  from  an  observational  point  of  view.  It  will  be  interesting, 
however,  \o  watch  for  large  meteors  and  to  record  their  apparent 
paths  in  the  hope  of  securing  duplicate  observations  of  the  same 
objects  observed  at  other  stations. 

For  many  years  the  B  Cygnids  have  formed  a  very  strong  annual 
shower  contemporary  with  the  August  Perseids,  bnt  moonlight 
will  probably  efface  this  radiant  in  1900,  though  it  continues  in 
play  until  August  21,  and  a  few  of  its  later  meteors  may  be 
observed,  for  the  effect  of  the  Moon's  presence  will  greatly 
diminish  during  the  third  week  of  the  month.  I  have  observed 
these  Cygnids  as  follows  : — 

Badiant. 
Datd.  a.         0.  Ifeteora. 

e  o 

1886  July  27-Aug.  II..     291  +51  14  D.314 
1893  Aug.  4-16   29^+53            «8 

1885  Aug.  4-17   292+52  4  D.407 

1877  Aug.  10-16 292  +48  7  D.  404 

1893  Aug.  14  2944-51* 

1887  Aug.  14-21 297+55  ^  I>.4tS 

Heis  appears  to  have  been  the  first  to  ascertain  this  radiant,  for 
his  catalogue  contains  a  position  at  295^  +54°  for  August  3-21 
from  156  meteors  (1847-74). 

In  1879  August  21-25  I  recorded  56  slow,  bright-trained 
meteors  from  a  radiant  near  0  Draoonis  at  291^  +60°.  This  rich 
shower  of  Draconids  has,  not  exhibited  any  conspicuous  activity 
since  the  date  named,  but  it  should  be  carefully  looked  for  when 

•  Badiaot  of  «  doubly-obMrred  ahooting-iiar  recorded  at  Bridgwater  and 
Brifltol. 
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the  epoch  comes  round  every  year,  as  it  is  likely  to  be  a  periodical 
display  which  will  reappear  with  considerable  strength  at  a  future 
time.  Yours  sincerely^ 

BiBhopstoD,  Brifltol,  1900,  July  16.  W.  E.  DjUfHJJia. 

A  previous  Total  Eclipse  at  NavalmoraL 

QWSTLWMXS, — 

The  question  as  to  what  was  the  previous  oGoasion  mt  whidi 
the  shadow  passed  over  Navalmoral  may  occur  to  some  of  us 
who  witnessed  the  late  eclipse  there.  As  that  of  1 706  seems  to  have 
gone  northward  of  this  point,  we  shall  probably  have  to  go  back 
exactly  3Gb  years  for  the  desired  conditions,  to  July  lo,  1600. 
Under  what  different  circumstances  would  this  be  witneaaed  by 
the  simple  peasantry  from  that  of  1900,  when  it  is  reported  that 
20,000  railway  tickets  were  sold  in  Madrid  for  eclipse-ezeursioiuats ! 

The  eclipse  of  1600  was  observed  by  Kepler  as  an  obacuration 
of  half  the  solar  disk.  Ty  cho  ("  in  arce  Benatek  ")  also  saw  it  a  few 
miles  j&ast  of  Prague,  and  considered  the  magnitude  5  digitSi 
middle  i^  46J".    It  occurred  the  year  before  his  death. 

The  eclipse  of  1842  must  have  been  total  over  Madrid  and 
possibly  at  Navalmoral;  but  as  this  was  little  more  tliaa 
20  minutes  after  sunrise,  it  can  hardly  be  reckoned  among  the 
list  of  total  eclipses  available  for  observation. 

Mdplash  Vicarage,  Bridport,  Faithfully  youTB, 

1900,  July  9.  S*  J.  JoasBov, 

Edmund  Weaver. 
Gbntlimsn, — 

Dr.  Stukeley,  in  the  Philosophical  Transaetians  for  1754 
(vol.  xlviii.  p.  [221])  speaks  of  Edmund  Weaver  (whose  acquaint- 
ance he  had  made  in  Lincolnshire)  as  "  a  very  uncommon  genius, 
who  had  made  himself  master  in  astronomy  and  was  scarcriy  to  be 
accounted  the  second  in  the  kingdom,"  and  adds  that  when  his 
tables  were  shown  in  MS.  to  EDftUey,  the  latter  suspected  that 
he  must  have  seen  his  own.     Yet  it  does  not  appear  that  Weafer's 
were  ever  published,  or  anything  of  his  except  a  shoirt  aerm  of 
Almanacs  (of  which  I  have  been  able  to  find  only  that  for  i745> 
under  the  title  '^  The  British  Telescope.''    Is  anytime  mote  known 
of  this  ''  uncommon  genius  "  ?    Stukeley  constructed  a  map,  from 
the  calculations  of  Weaver,  of  the  shadow-path  of  the  eclipse  ef  Ibj 
28,  B.C.  603,  and  contends  strongly  for  its  being  tiie  e^pee  (eom-^ 
monly  called  that  of  Thales)  which,  according  to  Herodotna,  put* 
a  stop  to  a  battle  impending  between  the  Medes  and  Lydiana.    CT 
need  not  again  go  over  the  subsequent  investigations  which  ai9 
decisive  for  the  eclipse  in  question  being  that  of  May  28,  B.0. 585*. 
But  it  may  be  worth  while  to  call  attention  to  the  poakive  wa^ 
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in  which  Stukeley  accuses  Pliny  of  error  in  regard  to  the  date  of 
this  eclipse,  though  that  assigned  by  the  latter  seems  to  be  per- 
fectly correct  when  the  right  eclipse  is  taken.  For  Pliny  (Hist. 
Nat.  ii.  12)  says  that  the  year  when  the  eclipse  put  a  stop  to  the 
battle  was  the  fourth  year  of  the  forty-eighth  Olympiad  ;  and  this 
is  interesting  as  a  conBrmation  of  the  view  that  the  first  year 
ot  the  first  Olympiad  corresponded  to  B.C.  776,  as  Clinton  places 
it.  For  if  B.G.  585  were  the  last  year  of  the  48th  Olympiad,  and 
B.C.  584  the  first  year  of  the  49th,  48  complete  Olympiads  would  have 
elapsed  since  that  which  is  reckoned  as  the  first,  and  584  +  4  X  48 
s  7  7 6.  The  ecli pse  furnishes  therefore  an  important  confirmation 
of  the  accuracy  of  the  received  system  of  ancient  chronological 
dates.  Weaver,  however,  seems  to  deserve  great  credit  for  his 
tables  if  really  origiual ;  for  the  path  of  the  eclipse  of  B.C.  603 
mapped  from  them  by  Stukeley  does  not  differ  much  (though  some- 
what more  to  the  west,  crossing  the  eastern  Mediterranean  instead 
of  the  northern  Bed  Sea)  from  that  derived  from  modern  tables  by 
Oppobser.  '  Tours  faithfully, 

Blackheath,  1900,  July  6.  ^'  ^-  ^^^^• 


Occuliaiions  of  8  Scorpii. 

GSNTLEMBir, — 

The  occultation  of  the  above-named  star  last  night  was  little 
affected  by  parallax  here  as  compared  with  Greenwich,  though 
the  duration  was  short.  The  disappearance  must  have  taken 
place  between  ii**  21"  50'  and  11*  27",  when  a  cloud  covered  the 
Moon.  The  emersion  was  well  observed,  exactly  at  the  lowest 
point  of  the  Moon's  disk,  at  11^  53"  5'.  Power  used  50  on 
3  j  inches. 

A  slight  interest  is  atfached  to  occultations  of  this  star  from 
the  fact  that  it  is  the  first  one  of  which  an  occultation  is  recorded 
in  the  years  Anno  Domini  among  the  Chinese  observations  found 
by  Gkubil,  and  published  in  the  ^  Connaissanee  des  Tems  '  for  18 10. 
The  mode  in  which  the  Chinese  have  recorded  this  bears  an  air 
of  tentlifiilnesB : — 

"  An,  32=8*  anne^  Eien-von,  4*  lune,  jour  sin-oney  (12  mai) 
la  lune  pres  de  I'etoile  h  du  Scorpion.  La  lumi^  de  la  lune 
caehait  la  vue  de  I'etoile.'' 

The  Moon  at  the  time  was  nearly  fnU. 

The  Moon  is  also  mentioned,  in  the  same  records,  to  have  oc- 
culted this  star  on  August  9,  821,  and  on  July  6,  100 1. 

HelplMh  Ticarage.  BrWport.  Faithfully  yours, 

1900,  July  9.  S.  J.  JOHHSOK. 
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OBSERVATORIES. 

Cambkidob  IJNiTERSiTr. —  From  the  Report  made  to  the 
Observatory  Syndicate  for  the  year  ending  1900  May  25  we 
learn  that  2565  observations  of  both  Right  Ascension  and  De- 
clination were  made  on  105  nights  with  the  meridian  circle,  52 
observations  of  nadir-point,  29  of  coliiniation,  and  28  of  leveL 
The  stars  observed  were  those  of  th^  A.G.C.  Catalogue  (Cam- 
bridge zone)  which  required  re-observing,  helionjeter  comparison 
stars  observed  at  the  request  of  Dr.  Gill,  and  occultatiou  stars 
observed  for  Col.  Tupman.  Besides  these,  observation  has  been 
begun  of  a  zone  of  stars  five  degrees  in  breadth  round  the  ecliptic, 
the  accurate  places  of  which  it  is  thought  will  be  a  useful  contri- 
tribution  to  astronomy.  This  work  is  under  the  charge  of 
Mr.  Graham,  who  has  made  several  little  time-saving  improve- 
ments in  the  method  of  reduction,  and  by  their  use  two  computers 
have  been  able  to  keep  the  reduction  fairly  abreast  with  the  ob- 
serving. The  work  with  the  Sheepshanks  photographic  equatorial 
now  in  course  of  construction,  which  is  in  charge  of  Mr.  Hinks, 
has  consisted  mainly  of  experiment  and  alteration.  Among  other 
things  the  mirror  has  been  resilvered,  and  Dr.  Common  has  kindly 
undertaken  to  refigure  this. 

The  Newall  Telescope  has  been  used  for  observation  on  109 
nights  in  the  course  of  the  year.  The  atmospheric  conditions  have 
been,  for  spectrographic  purposes,  much  better  than  in  the  three 
preceding  years.  During  the  iirst  two  months  of  the  period  to 
which  the  Report  refers  the  Bruce  spectroscope  was  used  as  before 
in  taking  photographs  of  stellar  spectra  for  the  determination 
of  velocity  in  the  line  of  sight.  This  series  was  then  considered 
completed,  and  the  spectroscope,  which  hitherto  had  a  single  prism, 
was  converted  into  a  four-prism  instrument,  and  with  this,  during 
the  last  nine  months,  102  photographs  of  the  spectra  of  bright 
stars  have  been  taken.  '^  The  scale  of  the  spectra  is  approximately 
1*5  tenth-metre  per  revolution  of  the  micrometer,  or  about  6  tenth- 
metres  per  millimetre.  These  are  obtained  with  a  camera  whose 
effective  focal  length  is  about  1000  mm.,  and  whose  aperture  is 
//20,  and  in  spite  of  the  fourteen  inches  of  glass  in  the  total  base 
ut'  the  prisms,  sufficient  light  gets  through  the  prisma  in  about  an 
hour  s  exposure  to  give  spectra  of  the  brightest  stars  of  density 
enough  for  accurate  measurement." 

Spectra  of  fifteen  stars,  which  is  the  complete  number  chosen 
for  the  special  investigation  in  view,  have  been  photographed. 
The  first  interesting  result  derived  from  these,  the  binary  character 
of  Capella,  has  already  been  announced.  When  the  spectroscope 
was  dismounted  for  use  in  Algiers  during  the  eclipse,  a  camera 
was  mounted  on  the  equatorial  in  its  place  in  order  that  certain 
double  stars,  and  in  particular  Castor,  might  be  photographed  viith 
enlarged  images,  as  spectroscopic  observations  at  Cambridge  and 
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Wlkova  show  that  periodic  fluctuations  in  the  separation  of  the 
omponents  of  Castor  with  a  short  period  of  three  days  may  he 
xpeuted.  Up  to  the  date  of  the  Report,  June  5,  the  weather 
ad  been  unfavourable  for  observations  of  this  kind. 


EoTAL  Obsjbbvatobt,  Capb  of  Good  Hope. — In  his  Beport  for 
he  year  1898  Dr.  Gill  stated  that  the  24-inch  object-glass  of  the 
dcClean  equatorial  would  have  to  be  returned  to  Sir  Howard 
}rubb  for  rectitication  of  certain  faults.  In  his  Report  for  1899  he 
tates  that  it  was  sent  to  DabHn  on  1899,  Oct.  21.  Since  that 
ate  the  18-inch  guiding  telescope  has  been  used  for  micrometer 
bservattons  of  double  stars. 

The  new  Transit-Circle  Observatory  has  not  yet  been  received, 
nd  Messrs.  Trough  ton  &  Simms  were  asked  not  to  forward  the 
Qstrumeut  until  the  building  was  shipped.  The  old  transit-circle 
ras  used  vigorously  during  the  year,  9450  transits  having  been 
ecorded  and  8947  observations  of  zenith-distance.  These  complete 
he  meridian  observations  of  the  Standard  Stars  required  for  the  Cape 
iOne  of  the  Astrographic  Catalogue,  Dec.  —40®  to  —52°.  With 
he  beliometer  many  observations  of  position  relative  to  comparison 
tars  have  been  made  of  each  of  the  major  planets  at  opposition, 
'he  number  of  complete  measures  of  Mars  was  18,  of  Jupiter  40, 
f  Saturn  10,  of  Uranus  49,  and  of  Neptune  33.  Sir  David  Gill 
ays  that  a  single  set  of  such  measures  gives  such  accnracy  that  it 
i  necessary  to  take  special  precautions  to  se jure  adeauate  accuracy 
1  the  positions  of  the  comparison  stars.  To  this  end  a  heliometer 
riangulation  of  all  the  stars  nsed  will  be  made  to  supplement  the 
leridian  observations  of  them  made  at  other  observatories. 

For  the  Astrographic  Chart,  152  plates,  every  star  being  repre- 
ented  by  three  images,  each  of  30  minutes'  exposure,  have  been 
iken  ;  184  revision-catalogue  plates  have  also  been  taken.  These 
^vision  plates  are  a  second  series  to  replace  the  first,  which 
l.M.  Astronomer  thinks  it  expedient  to  make.  One  hundred 
nd  twenty-six  plates  have  been  measured. 

The  volumes  published  recently  by  the  Observatory  and  the 
tate  of  the  geodetic  work  under  Sir  David's  direction  were 
letailed  by  him  at  the  meeting  of  the  Boyal  Astronomical  Society 
eported  in  our  June  number.  To  this  it  may  be  added  that  a 
lurvey  of  Cape  Colony  and  British  Kaffraria  made  by  Capt.  Bailey, 
t.E.,  in  1859-62,  has  been  revised,  and  the  new  work  is  in  the 
>re88. 

Four  members  of  the  staff  who  are  members  of  the  Cape  Volun- 
eer  Artillery  have  been  called  out  for  service  in  the  war,  and  this 
las  necessarily  increased  the  duties  of  others.  Sir  David  Gill 
expresses  hi^  appreciation  of  the  efforts  of  his  staff  and  specially 
nentions  the  voluntary  help  rendered  by  Mr.  Innes  in  connection 
tfiith  the  Cape  Durchmusteruog. 
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NOTES. 

Comet  Notes.  —  In  a  recently  published  volume  (vol.  xzxii. 
part  2)  of  the  Harvard  *  Annals  *  Prof.  Pickering  has  an  intereafing 
discussion  of  the  photographs  obtained  of  Swift's  Comet  (1892  I.). 
This  comet  was  one  of  the  most  brilliant  of  the  last  decade,  and 
the  photographs,  of  which  nine  are  here  reproduced,  show  much 
interesting  detail.  The  head  appears  as  a  large  oval,  while  the 
tail  consists  of  numerous  slender  straight  rajs  diverging  like 
a  fan. 

The  tail  is  stated  to  have  consisted  of  two  parts,  the  inner, 
springing  from  the  nucleus,  being  over  20^  in  length,  and  con- 
sisting of  two  narrow,  bright,  absolutely  straight  rays. 

The  outer  tail  sprang  from  the  outer  envelope  of  the  head,  was 
fainter,  shorter,  and  more  divergent,  and  marked  by  deep  and  wide 
rifts  between  the  rays.  In  fact  the  structure  of  the  comet 
resembled  on  a  smaller  scale  that  of  the  six-tailed  comet  of 

1744. 

The  photographs  of  the  inner  tail  showed  periodic  changes, 
which  Prof.  Pickering  explains  by  a  rotation  of  the  comet  about  an 
axis  longitudinally  through  it.  The  indicated  period  of  rotation 
was  about  four  days,  and  this  was  confirmed  by  photographs  taken 
by  Dr.  Wolf  and  Prof.  Barnard.  It  is  pointed  out  that  Dnnlop 
suggested  a  rotation  of  the  comet  of  1825  in  iqjI  hours,  and  Bessel 
a  rotation  of  HaHe/s  Comet  in  no  hours. 

The  rotation  is  explained  by  supposing  the  jets  of  the  tail  to  be 
electrically  repelled  from  the  Sun,  in  which  case  their  mutual 
repulsion  would  set  up  rotation  of  the  kind  described.  The  rotation 
would  be  in  one  direction  to  the  north  of  the  Sun's  magnetic 
equator,  and  in  the  other  to  the  south  of  it. 

A  bright  region  in  the  tail  shown  on  some  of  the  April  photo- 
graphs was  carefully  measured,  and  its  distance  from  the  nucleus 
found  to  be  : — 

April   5  570,000  miles. 

,1      6  1,560,000      „ 

«      7  3,680,000      „ 

n     8  6,460,000      „ 

„    10  16,000,000      „ 

Assuming  this  recession  to  be  due  to  solar  repulsion  varjring  as 
the  inverse  square,  the  repulsive  force  is  computed  to  be  39  times 
the  gravitational  force.  This  bright  region  showed  lateral  motion 
agreeing  with  the  rotation  in  about  4  days  already  referred  ta 

Eeferring  to  Prof.  Bredichin's  theory  of  comets'  tails,  it  is 
deduced  that  the  tuls  of  Swift's  and  Bordame-Quenisset's  Comets 
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)re  composed  of  a  substance  whose  deosity  was  less  thaa  half 
at  of  hydrogen. 

Then  follow  some  remarks  on  the  aurora,  which  is  considered  as 
tail  to  the  Earth,  produced  in  the  same*  manner  as  those  of 
mets.  From  the  auroral  analogy  Prof.  Pickering  thinks  it 
ohable  that  comets  which  pass  perihelion  at  sun-spot  maximum 
kve  more  chance  of  developing  a  fine  tail.  It  will  be  remembered 
at  Mr.  David  Packer  some  years  ago  wrote  a  paper  in  which  he 
ated  that  bright  comets  were  more  frequent  at  sun-spot  maximum, 
id  this,  if  it  be  a  fact,  would  be  explained  by  Prof.  Pickering*s 
leory. 


A  bright  comet  with  a  tail  {h  1900)  was  discovered  by  Brooks  at 
eneva  (U.S.A.)  on  July  23,  its  phice  on  July  23^  18*  G.M.T. 
ling   B.A.   2*  43"  40%  N.  Dec.    12°  30'.      It  was    moving 
>rthward. 
It  was  independently  discovered  by  Borrelly. 

Elements  and  ephemeris  for  Berlin  midnight,  by  J.  Moller. 
T   1900  Aug.  3-30  Berlin  M.T. 
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MnroB  PLAinnr  Norxs. — Signer  Millosevich  has  computed  {AH, 
faek,  3650)  new  elements  of  (433)  Eros  with  the  aid  of  the  recent 
bservations.  Applying  perturbations  he  deduces  the  following 
lines  for  the  oppositions  of  1898  and  1900 : — 
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The  following  outiine  ephemeris  is  for  Berlin  midnight : — 
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N.Dec 

B.A. 

K.Dee. 

1900. 

h    m      • 

0      ' 

1900. 

h    m      • 

0       i 

July  21.., 

.    I   20  41 

19   17 

Oct.    9 

2  43  12 

47  52 

Aug.  10.., 

•   I  5^  55 

25  53 

19.... 

2  35  48 

51     5 

c        ^''•• 

.  2  19  25 

32  56 

29.... 

2  21     4 

53  »S 

Sept.  19.. 

.  2  39  12 

40  24 

Nov.   8.... 

2     I  21 

54  22 

Tbe  planet  is  nearest  to  the  Earth  on  Dec.  26,  when  its  distance 
is  0*3148,  and  parallax  ij^'gS. 

Ast,  Joum.  483  contains  a  paper  hj  Mr.  H.  N.  Eussell  on  the 
great  inequality  of  Eros  and  the  Earth.  He  finds  ior  the  per- 
turbation in  mean  longitude  of  Eros 

4-  747''  wn  (75^-45'')+  ^^"  «°  (145^—8^), 
where  ^,  g'  are  the  mean  anomalies  of  Eros  and  the  Earth. 

The  period  of  the  first  term  is  41*24  years,  and  the  whole  range 
of  its  effect  on  the  planet's  place  as  seen  from  the  Earth  is  nearly  3^. 
We  may  thus  hope  to  eventually  deduce  the  Sun's  parallax  by  this 
method  with  greater  accuracy  than  by  any  other.  The  results 
given  aboTe  are  only  approximate,  as  some  abbreviations  were 
introduced  into  the  calculation. 


Planet  (444)  has  been  named  Gyptis. 


A.  C.  D.  C. 


A  Meteobic  Theoey  of  the  GBGENSCHEIN.—Of  the  many 
theories  that  have  been  put  forward  to  account  for  the  phenomenon 
of  the  Gegenschien,  several  ascribe  the  light  to  the  existence  of 
meteors  or  asteroids.  The  latest  research  of  this  kind  is  by  P.  B. 
Moulton  in  the  Astronomical  Journal  for  1900  June  14  (No.  483), 
who  attacks  the  subject  mathematically.  The  mathematics  cannot 
be  well  abbreviated  here,  but  the  scope  of  the  paper  can  be  judged 
from  the  following  extract : — 

It  is  proposed  to  sbow  in  the  following  paragraphs  that  it  is  possible  for 
meteors  to  move  for  long  periods  of  time  in  the  vicinity  of  apoint  in  opposition 
to  the  Sun,  and  about  900,000  miles  distant  from  the  Earth.  The  suggestion 
will  then  be  made,  as  being  a  reasonable  hypothesis,  that  tbe  meteors  reTolying 
around  this  point  are  sufficiently  numerous  to  cause  the  faint  glow  of  the 
Gegensohein  by  reflecting  the  light  of  the  Sun. 

The  space  around  the  Sun  occupied  by  theplanets  seems  to  be  teeming  with 
meteors,  at  least  as  far  out  as  the  Earth.  They  are  indeed  so  numerous  that 
the  late  Professor  H.  A.  Newton  calculated  that  ten  millions  strike  into  the 
Earth's  atmosphere  daily.  '  They  seem  to  be  the  cause  of  the  lodiacal  light,  and 
they  doubtless  crumpled  and  destroyed  the  tail  of  Brooks's  comet  in  the  remark- 
able manner  shown  in  Barnard's  excellent  photographs  of  this  object  From 
obserTations  they  have  been  found  to  move  with  widely  different  velocities,  and 
in  every  direction,  so  that  considering  their  countless  numbers  it  does  not  strain 
our  imagination  seriously  to  suppose  that  a  great  multitude  would  set  in  the 
vicinity  of  the  opposition  point,  and  be  near  enough  some  of  the  triple  infinity 
of  possible  initial  conditions  so  that  they  would  remain  there  for  a  long  time. 
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TpothesiB  eridenUj  explains  qualitadvelj  the  established  phenomena  of 
genscbein.  Quantitatiyelj  tbe  auestion  seems  to  be  beyond  the  power 
hematioal  treatment,  and  indiyiaual  judgments  regarding  the  efficiency 
theory  will  doubtless  vary  widely. 

;er  this  follows  mathematical  investigation,  which  shows 
meteors  are  captured  by  the  Earth  and  congregate  in  the 
id  band  in  opposition  to  the  Sun,  that  their  orbits  are 
ble  and  hence  a  continual  pupplj  of  material  is  required,  that 
se  are  the  cause  of  the  Gegeuschein,  it  should  have  a  monthly 
ktion  in  longitude  as  observed  by  Douglass  but  less  in  extent, 
.hat  the  oscillation  in  latitude  would  be  monthly  instead  of 
',  as  the  observations  seem  to  indicate. 

re  is  another  phenomenon  of  a  striking  character  which  has  been  obeerred 
mard  alone  so  far  as  I  am  aware.  It  is  that  the  Gegenschein  undergoes 
d  changes  in  form  in  a  coniparatiTely  short  time.  He  has  observed  many 
that  it  is  large  and  round  in  September  and  about  tbe  first  of  October, 
ing  slightly  elongated  by  the  4tn  or  5th,  and  vi'rymucb  elongated  by  the 
r  1  ith,  and  a  mere  swelling  on  the  zodiacal  band  by  the  i8th.  I  do  not 
d  to  assign  a  cause  for  this  phenomenon.  It  does  not,  bowerer,  seem  to 
essarily  contradictory  to  the  theory  of  this  paper,  since  the  shape  of  the 
ichein  would  depend  upon  the  thickness  of  the  zodiacal  disc,  and  if  the 
tion  point  sliould  pass  through  a  dense  meteoric  stream  it  might  change 
m  yery  rapidly. 

ter  having  written  this  memoir  and  sent  it  to  the  Editor  of  the 
.,  Mr.  Moulton  had  his  attention  called  to  the  fact  that 
ylden  had,  in  Tome  i.  of  the  BuUetin  Asironomique,  when  dis- 
ig  the  Problem  of  Three  Bodies,  made  this  very  suggestion 
a  possible  cause  of  the  Gegenschein.  The  coincidence  of  ideas 
o  eminent  mathematicians  gives  weight  to  the  suggestion, 
perhaps,  well  that  Mr.  Moulton  was  ignorant  of  the  existence 
)  previous  memoir. 


LOUB  Photometbt. — Colour  photometry  is  a  subject  that 
iTilliam  Abney  has  made  his  own,  and  in  his  last  communi- 
1  to  the  Koyal  Society  he  describes  a  method  of  estimating 
uminosity  of  coloured  surfaces  that  is  especially  applicable 
I  the  source  of  light  is  a  large  surface,  such  as  the  sky.  In 
mr  Photometry,  part  iii.,'  it  was  shown  that  only  one  ray  of 
pectrum,  a  greenish-yellow,  progressed  in  luminosity  at  the 
rate  as  white  light.  If,  for  example,  red,  greenish-yellow, 
and  white  lights  are  made  of  equal  luminosity,  and  the 
inating  beams  are  simultaneously  and  equally  reduced  in 
sity,  the  luminosity  of  the  red  will  diminish  the  most 
ly,  that  of  the  blue  the  least  rapidly,  the  other  two  remaining 
.  Moreover,  the  colour  disappears  more  quickly  than  the 
losity  (except  in  the  case  of  pure  red),  tending  tow^ards 
less,  so  that  colours  of  feeble  luminosity  are  more  easy  to 
h  than  bright  colours.  The  new  method  of  colour  photometry 
»ed  upon  these  facts.     By  means  of  concentric  rotating  discs, 
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which  are,  when  neoeMary,  slit  radially  and  interlaeed^  the 
proportion  of  black  and  white  that  matches  first  a  green  and  then 
a  yellow  disc  is  determined.  The  comparisoos  are  facilitated  by 
observing  the  rotating  discs  through  a  *' black  transparent  medium," 
such  as  an  unstainedf  developed  photographic  film,  which  may  be 
so  dense  that  the  colour  practically  disappears,  giving  place  to  a 
dull  grey.  The  value  of  a  red  disc  is  ascertained  by  interlacing 
it  with  the  green  and  blue  discs  to  produce  a  grey,  which  is  then 
matched  with  the  black  and  white.  Thus,  having  three  standard 
colours  of  known  values,  the  luminosity  of  any  other  colour  can 
be  ascertained  by  substituting  a  disc  of  it  for  one  of  the  standard 
colours  to  produce  a  grey,  and  matching  the  grey  as  befwe.  The 
results  given  by  this  method  agree  closely  with  those  obtained  by 
the  method  previously  described  by  the  author.  Sir  William 
Abneyhas  in  this  way  determined  the  luminosities  of  various 
coloured  surfaces  and  calculated  the  amount  of  black  necessary 
for  each,  so  that  they  shall  be  reduced  to  equal  luminosity.  He 
has  then  prepared  a  disc  divided  into  several  annuluses,  each 
partly  coloured  and  partly  black,  so  that  when  rotated  the  whole 
appears  of  equal  luminosity  when  illuminated  by  the  light  for 
which  it  is  calculated.  By  the  selection  of  suitable  colours 
such  a  disc  is  a  very  convenient  and  effective  test  for  any  defect 
in  either  the  colour  sensitiveness  of  a  photographic  plate,  or  in 
the  coloured  screen  used  to  compensate  its  inherent  deficiencies  in 
this  matter.  For  the  rotating  disc,  which  is  equally  Inminous 
throughout,  will  give,  when  the  negative  is  developed,  an  image 
of  equal  density  throughout,  if  the  sensitive  plate  and  colour 
screen  are  properly  adjusted  to  each  other.  [From  Nature^ 
1900,  July  19.] 


Db.  Bbasheab  on  Kulino  Oratdtgs. — ^Tbe  *  Transactions  of 
the  Astronomical  and  Physical  Society  of  Toronto'  always  contains 
a  great  deal  of  interesting  reading.  In  the  volume  for  1899, 
Mr.  Thoe.  Lindsay  continues  his  History  of  the  Nautical  Almanac^ 
with  a  chapter  on  star-catalogues,  giving  a  brief  account  of  some 
of  these  (not  such  an  exhaustive  list  as  Mr.  Knobel's  classic  paper 
on  the  subject  in  the  Menunrs  B,  A.  8,)  from  Hipparchus  to 
Maskelyne.  The  Society  must  have  had  an  interesting  meeting 
on  the  occasion  when  Dr.  Brashear  was  their  guest  and  spoke  to 
them  about  the  method  of  ruling  diffraction  gratings. 

The  Doctor's  remarks  relating  to  the  diamond  point  itself,  which  does  the 
ruling,  were  particularly  interesting.  It  was  said  that  all  parts  of  the 
dividing  engine  are  a  fair  field  for  science  to  work  upon,  but  there  is  no  science 
about  the  diamond.  For  instance,  a  gem  raaj  be  selected  which,  under  Uie 
microscope,  has  just  the  point  required;  it  is  tried  and  found  useless ;  again, 
the  diamond  may  not,  by  such  tests  as  can  be  applied,  appear  to  have  its  plane 
of  cleaTage  just  right,  and  yet  it  may  work  beautiiully.  Dr.  Bra&ear, 
without  offering  any  theory  at  all,  stated  that  it  seemed  to  him  that  there  is 
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jtifl  one  crystal,  poised  upon  another,  which  does  the  marUng ;  but  this  may 
drop  off  bj  wear,  and  although  anotlier  crystal  is  there,  the  erenness  of  the 
spaces  is  destroyed  in  that  moraent  for  that  plate.  An  interesting  droumstanoe 
was  related  in  connection  with  the  work  of  the  late  Prof.  Rogers,  of  Maine. 
It  appears  that  Dr.  Bogera  had  accustomed  hinuelf  to  the  sound  made  bj  the 
diamond  point,  feeble  as  it  was,  when  cutting  the  linee,  and  he  was  able  to  tell 
when  the  machine  was  working  prouerlj,  and  could  detect  the  Tcry  moment 
when  the  unfortunate  changing  ot  a  crystal  might  occur.  The  truth  of 
Dr.  Brashear's  remarks  were  dearly  perceiTcd  when  he  stated  that  the 
eommerdal  Talue  of  a  flrst-ckss  diffraction  grating  is  nerer  romotdy  an 
equindent  of  the  time  and  labour  and  worry  expended  upon  its  construction. 
Bmall  gratings,  howerer,  ma?  be  made,  the  commercial  yalue  of  which  does 
more  nearly  approach  the  real  value  as  measured  by  the  energy  expended  upon 
them.  The  Doctor's  characteristic  words  were,  **  when  a  man  has  ruled  a 
perfset  grating,  there  is  no  more  conceit  left  in  him.** 


Thi  Gbbat  Heat  akd  Dbouoht  nr  Jult. — ^From  reports  which 
have  been  published  in  the  public  press  it  would  appear  that  a 
heat-wave  of  exceptional  severity  has  been  experienced  during  the 
past  month  in  tne  principal  continental  cities,  and,  iudeed^ 
throughout  the  whole  of  Europe.  Similar  reports  reach  us  with 
regard  to  the  prevalence  of  exceptional  heat  also  in  America ;  and 
that  London  has  not  been  exempt  from  this  visitation  the  following 
facts  derived  from  the  records  maintained  at  the  Boyal  Observatory 
will  serve  to  show. 

The  earlier  part  of  the  month  in  London  held  out  no  immediate 
prospect  of  great  and  exceptional  warmth,  being,  indeed,  very  cool, 
whilst,  up  to  the  6th  July,  rain  which  had  fallen  on  three  days  bad 
credited  the  month's  rainfall  with  o'^6  inch.  A  prolonged  drought 
then  set  in,  which  lasted  without  intermission  for  twenty  days, 
and  which  was  accompanied,  after  the  loth  July,  by  very  hot  and 
brilliantly  sunny  weather,  the  drought  being  finally  broken  up  on 
the  afternoon  of  the  27  th  July  by  a  sucpession  of  violent  thunder- 
storms, which  yielded  a  welcome  rainfall  of  0*84  inch.  During 
the  eighteen  days  included  between  July  10-27  ^^^  recorded 
sunshine  amounted  to  203*6  hours,  which  is  no  less  than  71  per 
cent,  of  the  possible  duration.  On  the  j  oth  the  record  amounted 
to  i5'3  hours,  which  is  equivalent  \o  94  per  cent,  of  the  possible 
amount;  on  the  nth  to  15*1  hours,  or  92 1|  per  cent.;  ana  on  the 
25th  to  14*6  hours,  or  93  per  cent.  The  heat  during  this  period 
vi'as  phenomenal,  the  maximum  shade  temperature  exceeding  80^ 
on  fourteen  days,  and  exceeding  90^  on  four  of  these  days.  The 
highest  recorded  shade-temperature  at  the  Eoyal  Observatory  was 
94^*0,  a  temperature  higher  than  any  recorded  in  July  in  the 
preceding  eighteen  years.  In  188 1  a  maximum  temperature  was 
recorded  on  July  15  of  97*'"i,the  highest  on  record  in  the  60 years 
1841-1900.  In  1868,  on  July  22,  there  was  a  temperature  of 
96^-6,  and  on  1876  July  17  one  of  94^0,  and  these,  with  the 
temperature  recorded  this  year,  are  the  only  instances  in  July  of 
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temperatures  reaching  to  or  exceeding  94°.  The- average  namber 
of  days  in  July,  from  50  years'  observations,  on  which  the  tem- 
perature exceeds  80°  is  six,  so  that  the  number  experienced  this 
year  (14)  is  remarkable,  but  has  been  greatly  exceeded  in  1859, 
in  1868,  and  in  1852,  when  there  were  respectively  21,  20,  and  19 
such  days.  In  1868  there  were  five  instances  of  temperatures 
exceeding  qo°  in  July,  and  in  1881  four  instances,  so  that  July 
]  900  takes  rank  with  these  years  of  exceptionally  high  records. 
The  maintenance  of  liigh  temperature  during  the  nocturnal  hours 
is  another  point  of  interest  as  marking  the  exceptional  character 
of  this  period,  and  it  may  be  noted  that  the  night-temperature  on 
the  23rd  did  not  fall  below  65^*3,  which  is  an  unusually  nigh  night- 
temperature,  and  has,  indeed,  been  exceeded  on  one  occasion  only 
in  the  preceding  59  years,  viz.  in  1872,  when  the  minimum  tem- 
}>erature  was  66^*  i .  Finally  the  mean  temperature  for  the  eighteen 
days  July  10  to  27  was  70^8,  being  8^*1  above  the  average.  A 
similar  period  in  1868,.  extending  from  July  11  to  28,  gave  a  mean 
temperature  of  70^7,  and  a  period  in  1859,  extending  from 
July  5  to  22,  a  mean  of  70^*6. 


A  ViOLEm?  Pabadoxbb. — Mention  has  been  made  on  former 
occasions  of  a  gentleman — a  professor  and  a  natural  scientist 
he  calls  himself  —  who  has  queer  ideas  of  things.  When  we 
last  heard  of  him  he  was  threatening  to  prosecute  the  School 
Board  of  Portsmouth  because  the  children  >xere  taught  that  the 
Earth  is  not  fiat.  He  now  seems  to  be  worried  about  the  solar 
eclipse,  for  he  cannot  understand  how  the  Moon  can  hide  the  Sun, 
which  is  so  many  times  larger.  He  therefore  condemns  all 
astronomers  in  no  uncertain  language,  and,  moreover,  writes  to 
the  Astronomer  Eoyal  about  it.  As  his  previous  communications 
have  been  met  with  a  chilling  reserve,  he  concludes  his  letter 
thus : — "  None  of  your  dogged  silence.  Writ«  and  tell  me  you 
will  alter  or  resign,  or  I'll  make  an  awful  row  about  it."    There  ! 


In  the  list  of  recent  visitors  to  Greenwich,  of  whom  there  are 
generally  a  good  number  from  abroad  at  this  time  of  year,  are  the 
names  of  Mr.  and  Mrs.  Swasey,  Dr.  Elkin,  Prof.  D.  P.  Todd, 
Prof.  W.  H.  Pickering,  Dr.  Thome  on  his  way  to  the  Paris  Con- 
ference and  a  run  round  the  Observatories  ot  the  Continent,  and 
Mr.  Putnam  of  the  United  States  Coast  Survey,  who  swung  half- 
second  pendulums  in  the  fiecord  Eoom. 
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From  an  Oxford  Note-Book. 

Phh-h-h  !  But  what  heat  formidable  !  Think  of  a  Conference 
in  Paris  when  even  Beaumur  approaches  32°,  reminding  the  poor 
foreigners  who  live  by  Fahrenheit  tantalia^ngly  of  delicious  ice  and 
snow !  A  Conference  on  star  photographs  ?  It  is  more  like 
actual  experiments  on  the  absolute  solar  temperature.  Can  all 
this  heat  indeed  come  from  the  Sun,  or  has  something  gone  wrong 

down  below  and ?     But  it  is  too  hot  to  think  of  this :  let  us 

rather  consider  the  date  of  the  next  chance  of  something  with  ic*6 
in  it,  and  meanwhile  select  for  observation  some  one  who  is 
obviously  feeling  the  heat  more  than  ourselves;  for  this  is  a 
malicious  but  genuine  comfort,  and  there  are  those  even  from  hot 
climates  who  are  clearly  suffering  and  ready  to  acknowledge  that 
Paris  has  provided  something  special  for  them  independently  of 
the  Exposition.  Practice  does  not  always  help  one  to  bear  heat, 
at  least  this  is  my  experience.  I  remember  when  we  were  on  the 
way  to  India,  and  it  began  to  get  a  little  warm  in  the  Bed  Sea,  a 
gentleman  on  board  who  was  returning  to  his  native  land  astonished 
us  by  sitting  in  the  smoking-room  with  his  sun-helmet  on,  declaring 
that  if  he  took  it  off  the  Sun  would  pour  down  on  him  through 
the  roof  (a  mere  3-foot  of  wood),  and  give  him  sunstroke.  Those 
who  knew  the  facts  better  than  I  did  were  not  surprised.  They 
exphiined  that  at  his  own  home  he  would  have  punkahs  and 
tatties  and  things  to  help  him  bear  the  heat,  and  thus  was  quite 
unaccustomed  to  grapple  with  it  neat.  If  he  had  had  to  attend 
a  Conference  in  a  black  frock-coat,  it  would  probably  have  killed 
him  dead. 


B(rr  the  bUck  coat  has  been  laid  aside  even  at  the  Conference. 
On  the  first  morning  the  courteous  President  opened  the  pro- 
ceedings by  giving  us  all  leave  to  come  without  it  in  this  exceptional 
weather ;  and  some  of  us  who  had  come  without  it  already  would 
have  blushed  if  ^e  could  have  got  any  redder  in  the  face  than  we 
already  were.  The  President  addressed  a  numerous  gathering : 
there  were  40  good  men  and  true  to  hear  his  opening  reoiarks, 
though  we  missed  one  or  two  well-known  faces.  One  of  the 
absentees  (owing,  we  were  sorry  to  learn,  to  ill-health)  was 
M.  Donner,  of  Helsingfors,  who  had  been  M.  Trepied's  co-secretary 
in  1896,  and  whose  place  must  needs  be  filled.  Bemembering  his 
virtues,  M.  Tacchioi  suggested  that  we  should  represent  him  as 
nearly  as  possible,  especially  in  name,  by  substituting  M.  Duner ; 
and  this  genial  proposition  was  at  once  adopted. 
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Qbnialitt  and  harmony  have  been  characteristic  of  the  meetiii^. 
We  have  managed  to  exclade  the  heat  at  any  rate  from  the  dia- 
cossions.  It  is  true  that  one  proposition  gravely  propounded  was 
forcibly  cbaracteriased  by  an  opponent  as  **  first  dangeroaa,  and 
secondly  useless,  and  what  can  we  do  with  a  proposition  uke  that  ?  ** 
But  these  apparently  agjgressive  words  were  uttered  in  such  an 
inimitable  manner  that  the  only  explosion  which  followed  was  one 
of  laughter,  and  the  proposer  amiably  accepted  the  situation.  With 
tills  tone  of  friendliness,  and  able  officers  to  guide  the  discussion, 
a  great  deal  has  been  done  in  a  few  days.  There  are  not  many 
definite  resolutions  to  show  for  it ;  but  the  time  has  gone  by  for 
resolutions ;  we  have  now  been  at  work  some  time  and  have  found 
a  better  guide  in  actual  experience  than  any  resolutions  can  givo. 


But  perhaps  it  should  be  stated  which  Conference  this  is,  as 
some  others  are  being  held  in  Paris  this  year — actually  453  others, 
I  believe.  This  one  is  a  meeting  of  the  Permanent  Committee  on 
the  Astrographic  Chart,  and  the  first  thing  to  do  was  to  hear 
reports  from  the  18  observatories  which  have  undertaken  shares 
in  the  work.  Fifteen  of  them  supplied  reports  showing  that 
their  work  was  well  advanced ;  in  the  remaining  three  it  had  hung 
fire  altogether.  Fortunately  this  deficiency  is  in  a  fair  way  to  be 
made  up,  two  new  colleagues  being  ready  to  promise  help,  and  a 
third  being  within  the  bounds  of  possibility.  The  well-known 
name  of  the  Cordoba  Observatory  is  a  welcome  addition  to  the  list. 
Mr.  Thome  had  come  over  in  person  to  promise  his  assistance, 
backed  by  the  liberality  of  the  Argentine  Government,  and  was 
most  cordially  received.  M.  Enrique  Legrand,  from  Monte  Video, 
gave  us  the  welcome  intelligence  that  he  had  induced  his  Government 
to  found  a  new  observatory  to  help ;  and  there  seems  reason  to 
hope  that  a  request  to  the  Perth  Observatonr  (W.  Australia)  may 
be  favourably  received.  If  so  the  list  will  he  yery  satis&ctorily 
completed  again. 


Thek  we  all  compared  notes  as  to  our  intentions  with  regard  to 
publication  of  the  Catalogue,  and  found  that  practical  unanimity 
could  be  secured  by  considering  immediate  intentions  only.  We 
were  all  ready  to  publish  rectangular  coordinates  of  the  stars  as' 
measured,  with  constants  for  orientation,  scale-value,  centering,  <&c., 
and  the  equatorial  coordinates  (B.A.  and  Decl.  1900)  of  (he  stars 
used  to  obtain  these  constants ;  and  in  order  to  reap  the  benefits 
of  this  agreement  the  further  question  of  publishing  H.A.  and 
Decl.  for  all  the  stars,  on  which  opinion  was  not  so  homogeneous, 
was  deferred  for  the  present.    I  was  not  able  to  wait  for  the  dis- 
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cuBsion  on  the  publication  of  the  Chart,  which  is  a  more  difficult 
qaeetion*  The  beautiful  charts  being  published  by  the  four  French 
observatories  make  it  rather  complex.  There  is  no  doubt  about 
their  beaiitj  and  desirability,  irrespective  of  expense ;  hui  (and  it 
is  a  rather,  large  <^  but")  to  follow  suit  waold  cost  each  observatory 
about  jC  1 0,000 !  It  almost  looks  as  though  it  is  too  great  a  luxury. 
For  my  own  part,  while  earnestly  hoping  that  the  French,  who  find 
they  can  get  the  funds,  will  complete  their  beautiful  piece  of  work, 
I  feel  that  we  must  not  be  disappointed  if  others  cannot  carry  it 
on  over  the  whole  sky.  We  have  always  the  star-charts  of  the 
whole  sky  already  made,  and  being  continually  made,  by  Prof, 
Pickering ;  and  when  the  valae  of  these  is  more  generally  realizer^, 
it  may  he  found  that  the  reproduction  of  the  Chart  plates  is 
ooneoessary. 


But  our  attention  was  not  exclusively  claimed  by  the  Conference 
of  coarse*  There  was  the  Exhibition  to  see,  and  especially  the 
big  telescope.  The  telescope  is  there  all  right,  complete  in  all 
details ;  and  a  gigantic  piece  of  work  it  looks,  worthy  of  the  skill 
of  M.  Gkiutier.  Unfortunately  I  had  to  leave  Paris  before  the 
date  fixed  for  the  members  of  the  Conference  to  see  it  under 
special  conditions,  and  thus  of  its  performance  I  can  say  nothing. 
But  the  "Salle  d'Optique"  is  reinforced  by  a  variety  of  other 
attractions,  such  as  views  of  microbes  on  a  large  scale,  realistic 
representations  of  the  Earth  during  the  days  of  creation,  dancing 
girls  dressed  in  phosphorescent  robes,  and  finally  a  statue  of  Miss 
Adams,  of  New  York,  in  pure  gold — <^  the  connection  of  which 
with  the  plot  one  sees.''  With  reference  to  the  phrase  "  la  lune  k 
on  mdtre,"  which,  as  the  guide-book  remarks,  '^  a  found  pr^iexte 
k  tant  de  plaisanteries,"  I  find  in  this  work  the  following  ex- 
planation : — **  Le  grossissement  d^passe  8000  diam^tres,  alors  que 
168  plus  forts  grossissements  obtenus  jusqu'ici  n'atteignent  pas 
3500.  La  lune  n'est  pas  rapproch^  k  un  m^tre,  mais  k  environ 
70  kilometres,  ce  qui  est  deja  fort  joli." 


To  turn  to  more  serious  matters,  there  are  some  splendid  col- 
lections of  astronomical  photographs  at  the  Exhibition.  There  is 
the  danger  in  saying  anything  of  them  that  one  may  have  missed 
the  best  of  all,  as  the  Exhibition  is  such  a  huge  place  and  they  are 
scattered  about  rather.  I  can  only  speak  of  what  I  saw,  vis.,  the 
Fbris-Meudon,  Greenwich,  and  Harvard  photographs,  all  beautiful 
collections.    M.  Loewy's  big  Moons  and  M.  Janssen's  Suns  ahow 
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really  well  oa  the  walls.  Moat  of  t!ie  Greenwich' pbotogmphs  af^ 
nioro  or*  le^s  familinr  to  those  who  nttend  the  VisitatioQ  Day??,  but 
they  are  weii  exhibited  in  their  toreign  home.  Lefc  me  wani  thosa 
who  go  to  look  at  the  llarrard  photographs  that  only  a  fraction  of 
them  are  immediately  visible  on  the  walla.  The  front  pulls  opea 
and  reveals  stacks  upon  stacks  behind ;  it  is  an  ingenious  arrange* 
meat  for  showing  a  large  number  in  a  small  space,  but  I  don't 
think  I  should  have  t'ouud  out  the  trick  without  competent 
assibtance,  and  I  should  have  been  very  sorry  to  miss  them.  One 
oi  those  that  interested  me  most  was  that  of  Eros  on  February  5, 
1894,  where  the  planet  has  made  a  huge  trail.  Now,  to  the  beat 
of  my  rooollectioD,  when  it  became  clear  from  the  approximate 
orbit  that  the  planet  must  have  been  near  us  in  1894,  back  photo- 
graphs were  looked  up  for  it  without  success ;  it  w^  only  aft^r 
the  planet  had  been  found  on  the  1896  plates,  and  the  orbit  revised, 
that  it  was  found  on  the  earlier  plates  ;  and  yet  here  it  is  so  very 
obvious  !  Was  this  trail  considered  perhaps  a  photographic  fault 
(being  almost  vertical)  and  so  neglected?  If  my  facts  are  right, 
this  photograph  is  a  most  interesting  comment  on  what  may  be 
overlooked  because  it  is  too  obvious.  Would  Prof.  Pickering  be 
able  to  afford  us  a  few  historical  words  about  so  unique  a  case  ?  I 
think  they  would  be  received  with  very  great  interest.  This 
plate  seems  (from  his  account  in  Ast.  Nach.  3545)  not  to  have 
been  examined  in  the  first  instance,  which  is  another  possible 
explanation. 


At  the  Paris  Observatory  we  were  generally  so  busy  talking 
that  we  had  not  time  to  look  at  the  novelties ;  but  one  of  them  was 
tolerably  conspicuous — a  horizontal  tube  as  large  as  that  of  the  big 
telescope  in  the  Exhibition.  M.  Loewy  has  enclosed  the  space 
between  the  transit-circle  and  the  meridian  mark  by  this  tabe  of 
thick  felt,  and  finds  an  eminently  successful  result,  vix.,  that  the 
image  of  the  mark  is  quite  steady  now  instead  of  being  always 
boiling  or  jumping.  The  hint  is  eminently  worth  taking  at  ob- 
servatories where  such  a  tube  can  be  erected  without  opposition 
from  au  aesthetic  public. 


A  LETTER  just  received  from  Prof.  Barnard  gives  the  welcome 
intelligence  that  all  his  eclipse  photographs  have  come  out  well. 
He  sends  Ine  a  print  of  the  part  of  the  limb  showing  the  three 
prominences  in  the  S.W.  quite  wonderfully.  And  he  says  that 
*'  the  eclipse  plates  also  show  gtars  between  6  and  7  magnitude — 
possibly  fainter,  I  have  not  carefully  examined  yet."  This  is 
something  new? 
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Total  Solar  Ectipscy  1900  May  28. 

Nate  on  the  Observations  made  at  Ahjiers  *. 

The  Council  of  the  Rojal  A8tronomic«il  Society  having  generously 
offered  assistance  for  me  to  proceed  to  Algitjrs  to  observe  the 
eclipse^  Professor  Turner  wrote  to  M.  Trepied,  Director  of  the 
Algiers  Observatory,  a-sking  if  he  could  place  an  instrument  at  my 
disposal.  M.  Trepi».*d  cordially  agreed,  and  in  a  very  courteous 
manner  placed  the  o'"'3i8  equatorial  coude  at  my  disposition. 
Being  naturally  anxious  to  make  the  best  possible  use  of  the 
instrument  so  generously  confided  to  me,  1  determined  to  examine 
in  minute  detail  the  lower  I'egions  of  the  corona. 

As  I  had  had  occasion  to  study  mfuutely  the  form  and  structure 
of  the  corona  as  photographed  in  the  eclipses  since  1870,  it  seemed 
desirable  to  comj>are  the  aspect  of  the  corona  as  photographed  and 
as  observed  visually.  There  was  a  probability  that  the  eye  would 
see  details  not  shown  in  the  photographs.  My  attention  had  been 
recently  directed  to  the  point  in  a  letter  from  Prof.  Langley  on  the 
eclipse  of  1878.  In  his  'Bejiort  to  the  Superintendent  of  the 
United  States  Naval  Observatory  '  he  says : — 

Kow  what  I  taw  in  tliis  brief  view  was  a  surprisingly  definite  filamontary 
■tructure  tomewhat  coarser  and  decidedly  more  sliarplj  dvQned  tlinn  I  have 
ever  leen  filaments  in  the  pliotosphere,  not  dirtposed  radially,  or  only  80  in  t)ie 
rudeflt  sense,  sharpest  and  much  the  briglitoHt  close  to  the  disk,  fading  rapidly 
away  into  invisibility  at  a  distance  of  five  minutes  of  arc  or  more  (possibly  in 
some  cases  of  ten). 


Prof.  Langley  then  remarks  : — 

Interesting  as  may  be  tlie  phot ographs of  the  interior  structure  of  tlie  corona 
which  have  been  recently  obtained,  this  structure  has  not  yet  been  completely 
studied,  even  on  the  be:<t  photographs  I  have  seen  ;  the  means  at  our  disposal, 
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at  present,  perhaps  do  not  permit  us  to  do  it.  I  hope  that  at  the  next  edipae 
this  interior  structure  will  oe  a  subject  of  special  study  on  the  part  of  ewerj 
party  possessing  the  necessary  photographic  outfit,  and  I  submit  tnat  wbererer 
possible  telescopic  study  should  be  made. 

On  photographs  taken  near  the  maximum  of  sun-spota  (notably 
on  the  photographs  of  187 1  and  1893),  I  have  found  in  the  lower 
regions  of  the  corona  numerous  details  and  of  very  complex  form. 

The  photographs  taken  near  the  period  of  minimum  sun-spots 
in  general  show  little  detail. 

The  corona  of  1878  corresponded  to  a  minimum  type  much 
accentuated,  and  as  the  1900  eclipse  is  22  years,  or  twice  the 
1 1 -year  period,  after  1878,  it  can  be  imagined  that  the  corona  of 
1900  would  present  the  same  general  aspect  as  that  of  1878,  and 
the  occasion  also  appeared  to  me  favourable  for  the  visual  ob- 
servations mentioned  by  Prof.  Langley. 

The  duration  of  totality  at  Algiers  was  so  short  that  it  was 
important  not  to  move  the  instrument  during  totality.  This 
necessitated  a  large  field  and  the  employment  of  a  small  magnifi- 
cation. On  this  point  I  had  consulted  Mr.  Newall,  who  obligingly 
placed  at  my  disposal  a  large  lens  which  had  heen  successfully 
employed  on  the  equatorial  coude  at  Cambridge.  This  lens  was 
placed  in  the  focal  plane  of  the  Algiers  refractor,  and  thus  was 
really  a  substitute  for  the  ordinary  eyepiece.  Behind  the  lens  we 
placed  a  cardboard  cone,  truncated  to  form  an  eye-hole,  at  the 
principal  focus.  It  gave  good  images  and  afforded  a  field  of 
1^  degrees.  I  arrived  at  the  Algiers  Observatory  on  May  23, 
where  M.  Sy  explained  thoroughly  the  coude,  and  we  found  that 
the  least  power  of  the  instrument  was  40.  My  lens  gave  20,  ao 
that  we  used  only  the  central  portion  of  the  objective. 

Favoured  by  the  extent  of  my  field  I  could,  by  placing  the  disc 
of  the  Moon  central,  study  the  corona  all  round  the  lunar  limb 
nearly  one  diameter  distant. 

During  the  days  preceding  the  eclipse  I  turned  the  coude  on 
terrestrial  objects,  and  exercised  myself  in  drawing  as  much  detail 
as  I  could  in  the  time  of  duration  of  totality.  On  my  drawing- 
paper  I  had  a  disc  of  two  inches  diameter  to  represent  the  Moon 
to  scale  which  would  appear  to  me  in  the  refractor ;  through  the 
centre  of  disc  I  traced  a  vertical  line,  and  also  outside  the  disc 
a  circle  representing  the  extent  of  the  field. 

Mr.  Evershed  gave  me  some  angles  of  position  of  the  principal 
prominences  seen  on  the  morning  of  the  28th,  and  I  used  the 
great  protuberance  in  the  S.W.  for  orientation. 

On  the  day  of  the  eclipse  the  sky  was  clear  and  the  images 
perfectly  defined.  M.  Sy  had  an  image  of  the  Sun  projected  on  a 
screen,  and  by  its  means  1  followed  the  progress  of  the  eclipse,  and 
1  found  that  my  eye  was  not  sensibly  affected.  At  the  instant  of 
disappearance  I  commenced  observing,  and  perceived  at  the  first 
glance  a  corona  of  symmetrical  shape,  with  broad,  strongly-marked 
polar  rifts,  extending  to  the  N.  and  to  the  S.  a  considerable 
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distanee.  These  rifts  were  filled  with  delicate  rays,  which  I  could 
follow  to  the  edge  of  the  disc.  They  were  straight  and  in  a 
direction  nearly  radial  in  the  central  portion  of  the  rifts ;  then, 
towards  the  extremities  of  the  rifts  they  diverged  more  and  more 
from  the  straight  form  and  from  the  radial  direction.  They 
recalled  in  a  striking  manner  the  rays  seen  in  many  former 
eclipses,  particularly  that  of  1889.  The  equatorial  regions  were, 
in  general,  of  a  uniform  density  all  along  the  limb,  and  I  could 
not  certainly  find  any  trace  of  the  rifts  reaching  right  up  to  tho 
lunar  disc.  I  had  set  myself  specially  ^0  discover  the  structure  of 
the  domed  or  interlaced  forms  near  the  limb,  but  I  was  unable ; 
I  could  only  suspect  some  arched  rays  around  the  large  prominen<^ 
in  the  S.E.  The  details  seen  in  the  lower  equatorial  regions 
consisted  entirely  of  badly  defined  masses,  not  more  that  one- 
fourth  the  lunar  diameter  in  altitude.  These  masses  faded  off  in 
a  manner  nearly  imperceptible,  and  presented  no  definite  contour. 
The  general  colour  of  the  corona  was  a  pure  white  near  the  disc, 
passing  rapidly  to  pearly  grey,  which  in  its  turn  became  less 
intense  near  the  edges  of  the  field  where  the  equatorial  portions 
of  the  corona  were  cut  off. 

I  searched  with  care  for  differences  of  colour  in  the  corona,  but 
could  detect  none  with  certainty ;  although  there  was  a  suspicion 
of  reddish  colour  near  the  large  prominence  in  the  S.E. ;  it 
might  have  been  an  illusion  due  to  the  brilliant  colour  of  the 
prominence  itself.  I  looked  for  the  green  near  the  edges  of  the 
corona,  but  I  could  not  see  any.  I  cannot  believe  that  the  non- 
appearance of  dome  or  interlaced  structure,  to  which  I  principally 
directed  my  attention,  was  due  to  bad  definition,  since  the  polar 
pays  appeared  to  me  perfectly  clear. 

As  an  astronomical  phenomenon  the  corona  surpassed  in  beauty 
All  that  I  had  imagined.  The  delicate  colours,  white  and  grey,  of 
the  corona  with  the  brilliant  red  of  the  pronunences  formed  an 
image  of  rare  beauty.  Immediately  before  the  end  of  totality,  a 
long  irregular  line  from  tho  chromosphere,  of  a  reddish  hue, 
showed  itself  on  the  edge  of  the  disc. 

The  corona  was,  without  doubt,  of  the  type  which  accompanies 
the  minimum  sun-spot  period :  tho  long  equatorial  rays  were  cut 
off  from  my  field  of  view ;  but,  judging  from  the  portion  I  could 
see,  it  seemed  that  there  existed  a  depression  near  the  equator 
corresponding  to  the  rays  drawn  from  the  photographs  in  1878, 
or  to  the  rays  on  the  photograph  taken  by  Prof.  Pickering  in  1889, 
Jan.  f .  A  general  examination  of  the  1900  corona  confirms  the 
existence  of  a  relation  between  the  form  of  tho  corona  and  the 
eleven-year  sun-spot  period.  During  the  short  time  of  totality 
only  the  general  features  could  be  drawn.  Immediately  after- 
wards, with  the  aid  of  notes,  I  made  a  drawing  of  the  phe- 
nomenon. 

As  I  have  before  stated,  the  principal  object  in  view  was  to 
compare  the  corona  as  observed  visually  at  the  telescope  with  the 
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photographed  corona,  helieving  that  there  existed  details  visible  to 
the  eye  which  were  not  reproduced  by  the  photographs.  I  do 
not  think  this  was  the  case  m  the  1900  corona.  I  do  not  believe 
I  saw  more  details  than  are  shown  in  the  photographs ;  and  now 
maintain  that  good  photographs,  taken  on  a  sutticiently  large 
scale,  are  capable  01  showing  all  the  details  which  can  be 
distinguished  by  the  eye  at  the  telescope.  I  make  this  statement 
the  more  readily  as  it  disagrees  with  my  preconceived  ideas.  I 
hud  expected  to  see  more  or  less  detail  of  a  complex  nature,  and 
my  attention  was  especially  directed  to  this  point.  On  the  other 
hand,  the  sky  was  absolutely  transparent,  and  the  instrument 
which  I  used  was,  without  doubt,  better  than  any  hitherto 
employed  for  visual  observation  of  an  eclipse. 

The  opinion  often  expressed  that  the  details  visible  to  the  eye 
are. more  numerous  and  complex  than  those  shown  on  the  photo- 
graphs, is  based,  it  seems  to  me,  on  an  imperfect  recognition  of 
the  details. 

In  1872  I  saw,  for  the  first  time,  the  fine  photographs  (m 
collodion  plates  of  the  187 1  corona,  obtained  by  Mr.  Davis  for 
Lord  Lindsey.  Mr.  Davis  told  me  then  that  the  corona,  seen  at  the 
telescope,  showed  intinitely  more  detail  than  was  shown  on  these 
plates. 

At  the  moment  I  had  not  studied  these  plates,  which  since  have 
occupied  me  some  months  ;  I  nm  quite  certain  that  if  Mr.  Davis 
or  myself  had  then  properly  counted  the  number  of  details  on 
these  very  plates,  we  should  have  found  hundreds  more,  distinct 
although  faint. 

Mr.  Brothers,  who  confided  to  me  his  1870  eclipse  plates,  had 
not  noticed,  as  he  afterwards  assured  me,  the  large  number  of 
details  since  found  on  these  plates.  This  may  also  be  the  case 
with  the  American  eclipse  plates  of  1878.  The  positives  which 
have  been  sent  to  England  show  very  little  detail,  and  the 
drawing  published  from  the  photographs  in  the  '  Washington 
Observations,  1876,  Supplement  HI.,'  evidently  does  not  show  all 
the  original  detail,  as  can  be  seen  by  comparison  with  one  taken 
by  Mr.  Eanyard.  This  plate  is  not  good,  the  development  has 
been  forced ;  it  nevertheless  shows  numerous  details  not  in  the 
Washington  drawing,  and  which  I  cannot  distinguish  on  the 
pasitives. 

It  is  desirable  that  the  plates  obtained  by  the  various  American 
missions  in  1878  be  submitted  to  a  critical  examination.  Of 
course  the  original  plates  are  absolutely  indispensable;  no  re- 
produced photograph  would  show  the  details,  the  most  delicate 
structures  being  invariably  lost. 

The  best  results,  so  far  as  details  of  the  lower  region  of  the 
corona,  were  obtained  on  the  large-scale  photographs  of  1 893. 

For  the  study  of  limited  areas,  alwa5S  httle  illuminated,  the 
bist  photographs  are  taken  with  small  instruments  and  rapid 
plates.     It  is  almost  unnecessary  to  say  here  that  a  series  of 
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plates  obtained  with  varjang  exposures  is  required,  because  a 
single  plate  never  gives  ail  that  is  visible. 

The  study  of  the  detail  in  the  lower  portion  of  the  corona  will 
enable  us  to  decide  whether  the  corona  is  formed  of  an  interior 
and  exterior  corona,  distinct  or  not.  li  the  structure  of  the  lower 
region  is  only  the  base  of  the  long  rays  analogous  to  those  of  the 
outer  regions  of  the  corona,  but  foreshortened  by  reason  that  they 
are  seen  at  different  angles,  it  is  evident  that  the  corona  is  really 
OM^  and  that  the  distinction  between  the  interior  corona  and  the 
exterior  corona  (a  distinction  on  which  some  insist)  is  purely 
arbitrary  and  ought  to  be  abandoned — a  conclusion  which,  so  far 
as  concerns  the  1900  corona,  appears  to  me  highly  probable. 

W.  H.  Wbslby. 


A  Geodetical  Enterprise. 

Thkbb  is  some  uncertainty  as  to  the  exact  date  when  mankind 
generally  began  to  realize  that  the  surface  of  our  Earth  is  not  a 
flat  plane.  Thales  (e.g.  600  circa)  aud  Pythaq^oros  (e.g.  550  circa) 
are  both  said  to  have  taught  that  the  planet  is  a  sphere,  but 
Eratosthenes  (e.g.  276)  is  supposed  to  have  been  the  tirsD  geodesist, 
aud  to  have  reduced  this  principle  to  practice,  tor  he  noted  that 
on  the  day  of  summer  solstice  at  noon  objects  cast  no  shade vi^, 
whereas  at  noon  of  the  same  day  at  Alexandria  the  Sun  was  in 
snch  position  that  shadows  were  seen  on  the  ground,  and  from 
the  measured  dimensions  of  the  shadows  and  the  distance  between 
8yene  and  Alexandria,  the  length  of  the  Earth*s  circumference 
was  evaluated.  Passing  by  the  dawn  of  geodesy  marked  by  the 
knowledge  of  this  elementary  fact  of  the  sphericity  of  our  planet, 
we  come  to  the  next  fact  in  the  science,  namely,  that  the  Earth 
is  not  an  exact  sphere,  but  is  flattened  at  the  poles  like  an  orange, 
as  the  primers  say. 

Here  we  are  on  more  certain  ground  as  to  date,  for  it  was 
Newton  who  first  suggested,  purely  from  theoretical  knowledge  of 
the  results  which  follow  from  rotation  of  a  comparatively  plastic 
body,  that  the  form  of  the  Earth  is  an  oblate  spheroid,  its  equatorial 
diameter  being  longer  than  the  polar.  He  was  able  to  have  soon 
a  proof  of  the  truth  or  error  of  this  theory  from  direct  measure- 
ment,  for  a  geodetical  campaign  was  then  in  progress  at  the  hands 
of  Domenico  and  James  Cassini,  father  and  son,  with  Lahire  and 
Maraldi.  Picard,  who  was  the  first  to  put  spider-lines  in  the  focus 
of  a  telescope,  and  so  to  use  it  as  an  accurate  instrument,  having 
measured  a  base-line  had  deduced  the  length  of  an  arc  of  about  a 
degree  and  a  third  between  Amiens  and  Paris,  from  which  the 
dimensions  of  the  Earth  were  computed, — it  may  be  noted  in 
passing  that  this  result  of  Picard's,  which  has  since  been  found  to 
be  very  nearly  the  truth,  as  judged  by  more  modern  work,  happened 
to  be  the  very  information  necessary  for  Newton  to  prove  his 
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hypothesis  of  universal  graTitation — but  it  was  felt  thai  to  dedaoe 
the  size  of  the  whole  Earth  from  such  a  comparatively  smallarc  was 
not  a  satisfactory  method,  and  therefore  the  persons  aboTO  named 
were  extending  Picard's  arc  northwards  to  Dunkirk  and  sooth  to 
Pei-pignan  to  cover  about  8J°. 

In  view  of  Newton's  statement  that  the  terrestrial  spheroid  is 
oblate,  this  survey  was  of  much  interest,  for  if  this  be  the  form 
of  the  Earth,  the  measurement  of  a  northern  arc  shonld  give  a 
greater  linear  value  of  a  degree  than  a  southern,  since  the  cirde 
of  curvature  of  an  ellipse  is  greatest  at  the  end  of  the  minor  axis 
and  least  at  the  ends  of  the  major,  so  that  when  Cassini,  in  17 18, 
published  as  the  result  that  the  northern  part  of  the  arc  of  2*^1 2' 
amplitude  gave  the  length  of  a  degree  as  56,960  toises,  while  the 
southern  part  of  6°  19'  amplitude  gave  57,097  toises  as  the  length 
of  a  degree,  hence  implying  that  the  Earth  is  ft  prolate  spheroid, 
some  exoitement  was  caused  in  scientific  circles,  a  certain  inter- 
national feeling  being  introduced  into  the  discussion,  since  it  was  a 
question  of  French  practice  against  English  theory.  The  French, 
nevertheless,  did  not  put  a  bigoted  confidence  in  their  measures, 
but  resolved  to  put  the  question  to  a  crucial  test,  and  the  Academy 
of  Sciences  organized  expeditions  to  measure  the  length  of  a  degree 
at  the  Equator  and  another  at  the  Polar  Circle.  The  first  part  of 
the  project  was  carried  out  by  MM.  Godin,  Bouguer,  and  De  la 
Condamine,  who,  durin&;  several  years  beginning  in  1735,  measured 
an  arc  of  3°  7',  which  intersected  the  Equator  near  Quito,  in 
Peru.  A  second  party,  led  by  Maupertius,  went  to  Lapland  in 
the  year  1736,  and  in  sixteen  months  measured  an  arc  of  the 
meridian  about  57'  long.  The  measurement  of  the  arc  at  Qaito 
gava  56,749  toises  as  the  length  of  one  degree,  whereas  Maupertius 
found  57,437  toises  to  be  the  equivalent  of  the  same  arc,  which 
negatived  the  assumption  that  the  polar  diameter  is  longer  than 
the  equatorial.  It  may  be  added  that  Cassini  de  Thury,  son  of  the 
James  Cassini  above  mentioned,  with  Lacaille,  revh»ed  his  father^s 
work  and  announced  in  1 744  that  it  agreed  in  showing  the  spheroid 
to  be  oblate. 

This  is,  in  brief,  the  early  history  of  our  knowledge  of  the  figure 
of  the  Earth,  omitting  everything  connected  with  pendulum 
experiments.  It  was  put  of  Newton's  theory  that  ns  the  polar 
diameter  is  less  than  tlie  equatorial,  a  pendulum  would  lose  time 
when  taken  to  the  Equator,  which  was  verified  accidentally  by 
Bicher  in  1672,  and  afterwards  by  others,  who  took  clocks  to 
southern  stations  to  make  such  investigations.  But  this  short 
account  is  written  here  introductory  to  the  statement  that  there 
is  now  on  hand  a  project — the  work,  indeed,  is  actually  begun 
— to  make  re-measurements  of  the  arcs  measured  by  Maupertius 
and  by  lia  Condamine  in  the  first  half  of  the  eighteenth  century. 

It  will  have  been  rightly  judged  that  earth-measurement  was  at 
first  almost  exclusively  a  French  science.  In  the  beginning  of  the 
nineteenth  century  it  was  taken  up  with  vigour  by  Germany  under 
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Gkuits  and  Bessel,  by  Eussia,  and  by  England  at  the  hands  of  the 
officers  who  bad  charge  of  the  Surveys  of  Britain  and  India.  Later 
the  United  States  Coast  Survey  was  established,  so  that  there  are 
available  at  the  present  time  as  data  for  accurate  determination  of 
the  figure  of  the  Earth  the  measurement  of  the  arcs  in  the  following 
list,  which  occurs  in  a  recent  report  on  the  above  project  to  the 
Paris  Academy  of  Sciences  by  M.  H.  Poincar^  *  : — 

Ara  of  Meridian, 

(i)  The  Anglo-French  arc  from  Laghouat  (lat.  32®  N.)  to  Shetland 
(60°  N.). 

(2)  The  Indian  arc  between  the  latitudes  8°  and  32°  N. 

(3)  The  American  Atlantic  arc  between  latitudes  32^  and  45^  N. 
{4)  The  American  Pacific  arc  between  latitudes  30°  and  40°  N. 

Longitude  Arcs, 

(5)  The   European   arc   from  Yalentia  to  Omsk,  about  52°  N. 

latitude. 

(6)  The  arc  across  the  American   Continent  in  latitude  about 

38"  N.        , 

(7)  The  arc  across  India  in  latitude  about  24°. 

No  doubt  Dr.  Gill  will  be  able  to  make  a  valuable  addition  to 
this  list  in  a  few  years  ;  but  M.  Poincare  points  out  that  these  are 
all  in  the  northern  hemisphere  and  in  mean  latitudes :  in  equa- 
toreal  and  pc^ar  latitudes  nothing  has  been  added  to  the  work  of 
last  century.  He  goes  on  to  say,  '*  This  is  much  to  be  regretted, 
for  these  ancient  determinations,  remarkable  as  they  were  for  their 
epoch,  evidently  cannot  be  compared  with  recent  work." 

This  has  been  the  feeling  of  geodesists  for  a  long  time,  and  the 
matter  has  been  broached  at  various  meetings  of  the  International 
Geodetic  Association.  At  the  meeting  in  1889  the  delegate  from 
the  United  States  brought  forward  the  question,  but,  though  part 
of  the  operations  lies  more  nearly  at  home  to  them  geographically, 
the  American  geodesists  evidently  feel  that  France  has  a  pre- 
scriptive right  to  the  honour  and  glory  of  this  work. 

France  has  not  shrunk  from  the  task,  but  political  conditions  in 
South  America  made  it  for  some  years  impossible  to  proceed  with 
a  scientific  operation  which  required  the  goodwill  of  those  in 
anthority.  In  1898  these  conditions  were  altered.  General  Alfaro, 
whose  help  could  be  reckoned  on,  was  elected  President  of  Peru. 
The  French  Minister  of  Instruction  provided  a  sum  of  20,000 
francs  for  the  purpose,  and  two  officers  of  the  Service  G^ 
graphique  de  I'Armee,  MM.  Maurain  and  Lacombe,  spent  some 
months  of  1899  in  Peru  making  preliminary  arrangements, 
selecting  new  stations  and  territories  for  bases,  for  the  old  arc 
is  to  be  extended  about  one  degree  to  the  north  and  two  degrees 

^  '  Oomptss  BcBdns  de  rAesdtei«  des  Seieomi,'  1900,  Jnij  23. 


840 


Daubly^qb^erved  Meteon  and  Fireballs.     [No.  296. 


to  the  south,  60  the  re-measurement  of  this  may  he  eonaideiwl 
actually  begun.  The  work  is  to  be  done,  as  it  was  in  1735,  under 
the  auspices  of  the  French  Academy,  but  actually  it  will  be  under 
the  direction  of  General  Bassot,  of  the  Service  Ge^graphiqne,  and 
will  be  done  by  officers  of  that  oi^anization. 

The  other  part  of  the  investigation,  the  re-determination  of  the 
arc  measured  by  Maupertius,  has  been  taken  in  hand  by  Buasian 
geodesists.  Some  months  ago  a  Busso-Swedish  expedition  started 
for  Spitzbergen,  and  it  is  believed  that  the  measurement  is  in 
progress.  H.  P.  H. 


Doubly-observed  Meteors  mid  Fireballs. 

As  the  Aquarid  of  May  3  was  omitted  from  the  table  in  the 
Observatory,  p.  314, 1  have  included  it  in  the  following  additional 
list  of  some  of  the  many  interesting  meteors  observed  at  more 
than  one  station  this  year : — 


Height 

Height 

Velo.- 
city. 

Dat«. 

a.H.T. 

Mag. 

at 

at 

Path. 

Badiant. 

Oboenrers. 

first. 

end. 
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h 

m 

miles. 

miles. 

miles. 

miles. 

a.      ^. 
0         0 

rA.8.H.,       ^ 

April  20... 

II 

44 

I 

70 

63 

53 

35 

210  —31 

\  J.  H.  B.,      * 
1      others- 

May     3... 

»3 

58 

5-a 

54 

49 

155 

28 

337  ±  0 

TA.S.H., 

Ij.h.b. 

July  17... 

8 

47 

FirebeU 

58 

>5 

»75 

slow. 

249  -20 

i7  0bB. 
fAS.H.,     __ 

18... 

II 

33i 

n 

S^ 

50 

11 

214  —10 

H.S.Cta^^^ 

t     bell. 

23... 

II 

n 

2-1 

83 

59 

30 

30  +47 

AK.. 
'  W.  F.  D- 

23... 

»3 

I 

2-1 

67 

66 

swift. 

54  +  9 

[W.F.D^ 
/W.B.  B.^ 

24... 

12 

»7 

4-1 

78 

71 

49 

14-6 

W.  F.  D- 

28... 

II 

46 

3-x 

65 

44 

29 

337  -«o 

I  A  8.  H.. 
1  W.F.D. 

30... 

II 

45 

3-2 

56 

40 

35 

338  -10 

'A.S.  H.. 
IW.F.D. 

The  fireball  of  July  1 7  was  a  splendid  object,  but  it  appeared  in 
strong  twilight,  before  the  stars  were  visible,  so  that  its  path  could 
not  be  very  accurately  ascertained.  The  bright  meteor  of  July  r8 
was  remarkable  for  its  sinuous  or  wobbling  movement,  and  it 
appears  to  have  had  a  very  slow  rate  of  speed.  The  real  path 
here  given  is  widely  different  to  that  mentioned  by  the  writer  in 
the  English  Mechanic  of  August  3,  but  the  former  seems  to  repre- 
sent the  peculiarities  exhibited  by  the  meteor  better  than  the  one 
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first  adopted.    The  mefceor  of  July  23, 1 1*"  13",  was  from  a  radiant 
quite  distinct  to  that  of  the  Major  Perseids.     The  last  two  objects, 
represent  the  well-known  shower  of  July  Aquarids. 
Bwhopston,  Bristol,  W.  F.  DbKNIKO. 

1900,  Aug.  4. 


Meteoric  Shower  near  yS-y  Piscium, 

Whbw  sitting  in  my  observing-chair  on  August  19  at  lo**  ^6"°^^ 
watching  a  beautifully  clear  sky  for  meteors  in  the  N.E.  quarter,  I 
suddenly  noticed  several  flashes  like  the  play  of  summer  lightning. 
1  quickly,  turned  my  head  towards  south,  but  saw  nothing,  and 
then  jumping  up  and  looking  to  N.W.  1  observed  the  final  sparks 
of  a  magnificent  meteor  as  it  disappeared  at  a  point  a  few  degrees 
below  the  line  joining  Arcturus  and  Cor  Caroli,  or  at  198°  4-26°. 
This  was  all  1  saw  of  the  object.  1  could  not  even  hazard  a  guess 
as  to  its  direction  of  flight. 

Two  days  later  brought  me  a  welcome  letter  from  the  Rev.  T.  E. 
E.  Phillips,  of  Yeovil,  in  which  he  said : — **  On  August  19,  when 
engaged  in  observing  Comet  Bon'eliy-Brooks,  the  sky  became 
suddenly  and  brilliantly  illuminated  by  what  I  thought  to  be  a 
bright  flash  of  lightning  in  the  west.  On  turning  round  1  saw  a 
magnificent  fireball  dropping  rather  slowly  from  just  beneath 
Cor  Caroli  towards  the  horizon.  For  a  fraction  of  a  second  it 
disappeared,  probably  behind  a  narrow  streak  of  cloud,  to  reappear 
for  a  second  or  so  before  final  extinction.  The  meteor  seemed 
fully  three  times  as  bright  as  Venus,  and  the  colour  was  white 
with  a  tinge  of  blue.  Unfortunately,  having  my  back  to  the 
object,  1  missed  the  beginning,  but  the  path,  so  far  as  I  observed 
it,  was  from  about  191®  +37  to  182 J**  +27°.  1  should  say  the 
meteor  probably  first  appeared  about  halfway  between  i|  Urs» 
Majoris  and  Cor  Caroli.     Time  10**  36^"'." 

Mr.  Phillips's  path,  carried  far  back,  crosses  the  point  346**  +1®, 
from  which  1  had  seen  several  conspicuous  meteors  on  the  same 
and  preceding  nights,  and  as  it  forms  the  focus  of  one  of  the  best 
of  our  minor  showers  in  Aug.-Sept.  there  can  be  little  doubt  that 
it  was  also  the  radiant-point  of  the  fireball.  1  make  the  heights 
from  56  to  29  miles  over  8t.  George's  Channel  and  the  E.  coast  of 
Ireland,  and  the  object  disappeared  over  Carlow.  Observed  path 
85  miles,  but  the  visible  course  was  probably  much  longer,  the 
meteor  being  only  caught  after  the  first  outburst  had  taken  place. 
The  velocity  cannot  be  accurately  derived,  but  1  estimated  tliat 
fully  ^ve  seconds  elapsed  between  the  first  flash  and  disappearance 
of  the  object.  As  the  meteor  fell  it  must  have  blazed  up  several 
times,  for  1  noticed  a  succession  of  flashes,  probably  five  or  six, 
before  glimpsing  the  object  itself  at  its  final  disruption. 

As  seen  from  the  E.  coast  of  Ireland  the  meteor  must  have  been 
exceedingly  brilliant,  for  Mr.  Phillips  estimated  it  as  three  tiroes 
brighter  than  Venus,  though  he  was  more  than  200  miles  distant 
from  the  object  daring  the  latter  portion  of  its  flight. 
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Mr.  Monck  bae  sent  me  a  catting  from  the  Irish  Times  (DaUin) 
of  August  22,  in  which  the  fireball  is  described  by  an  anonymous 
writer  as  follows : — "  On  Sunday  nisht,  as  I  was  walking  home 
with  a  friend,  we  were  both  surprised  by  seeing  everything  lie  np 
with  a  very  bright  light.  On  looking  towards  the  heavens  we 
saw  a  large  meteor  shoot  across  in  a  southeriy  direction,  leaving  a 
long  tail  of  fire.  After  about  one  second's  duration  it  seemed  to 
burst  and  was  covered  with  a  lurid  white  flame.  Time  lo*  15" 
[=G.M.T.  io»»  40"]." 

The  shower  from  which  the  meteor  was  directed  is  one  which  I 
have  often  seen,  and  it  supplied  the  brilliant  fireball  of  1875 
8ept.  14,  for  which  Lieut.-Col.  Tupman  found  a  radiant  at 
348°  +  o®.  I  have  recorded  meteors  from  the  same  point  in  June 
and  July,  but  its  principal  activity  appears  to  be  manifested  in 
August  and  September.  It  forms  No.  cclxviii.  of  the  '  General 
Catalogue  of  Eadiants,'  with  a  mean  position  at  345^*8  -fo^'i  (21 
radiants).     Observations  at  Bristol  indicate  the  centre  as  follows : — 

•         o 

1899  J"^y  31-Aug.  16 345  ±0  9  meteors. 

1893  Aug.  J3-16 347   ±0  6 

1900  Aug.  15-24 346+1  12         „ 

1885  Aug.  16-20 345  ±0  7        n 

1879  Aug.  21-23 350  ±0  10        „ 

1900  Aug.  19 346  -hi  F.  P. 

1886  Aug.  24-Sept.  7   346  +1  5  meteors. 

1885  Sept.  1-4 346  ±0  9        „ 

1899  Sept.  8 347+3  ^- P- 

1876-89  Sept.  15-20    ....  346  +0  10  meteoriL 

1885  Sept.  17     345   ±0  4         >* 

1898  Sept.  17     343  ±0  8.  8.  P. 

1886,  Ac.  Sept.  2o-Oct.  4..  347  ±0  5  meteors. 

The  abbreviations  "F.  P."  and  "  S.  S.  P."  are  radiants  fromtiie 
real  paths  of  fireballs  or  shooting  stars. 

A  splendid  meteor  was  seen  passing  through  HercaleSi  on 
Aug.  13, 10**  33",  by  several  observers  in  the  eastern  counties,  whioh 
was  probably  directed  from  this  radiant.  And  it  is  possible  that  the 
aeroHtic  fragments  which  fell  in  the  provinces  of  Jaen,  CordonK 
and  Oranada  on  about  Aug.  23  may  have  been  due  to  the  descent 
of  another  large  meteor  belonging  to  this  system.  The  peasants 
in  the  districts  alluded  to  heard  a  series  of  thunder-claps,  and  then 
twelve  pieces  of  an  aeroHte  fell.  One  fragment,  a  pound  in  weight, 
was  hexagonal  in  shape  and  had  a  grey  surface. 

There  is  another  beautifully  defined  equatorial  shower  50^  west 
of  this,  viz.,  at  B.A.  296°  (^No.  ccxxx.  of  the  Q.  C),  and  its 
activity  seems  prolonged  through  the  months  April  to  August. 
But  this  stream  from  near  tf  Aquilaa  is  not  in  evidence  every  year. 
I  saw  no  visible  sign  of  it  (luring  my  recent  observations  in  July 
s^ld  August. 

Bishopston,  Briftol,  '  W.  F.  DxNJaKe. 

1900,  Aug.  21. 
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The  Variation  of  Latitude. 

It  is  probably  Trell  known  that  for  several  jears  past  observations 
have  been  made  bj  certain  observatories  working  in  co-operation  to 
determine  systematicaily  the  motion  of  the  Earth's  axis  of  figure 
about  its  axis  of  rotation,  or,  in  more  general  language,  the  varia- 
tion of  latitude.  Partial  results  have  been  previously  given,  but 
in  March  last  Prof.  Albrecht  published  ♦  the  results  reduced 
afresh  by  the  Central  Bureau  of  the  International  Geodetic  Asso- 
ciation, the  observations  to  the  end  of  1899  being  included,  in  the 
convenient  form  of  a  diagram,  which  we  take  leave  to  reproduce. 

Taking  this  as  the  ground-plan  at  the  North  Pole,  the  inter- 
section of  central  lines  being  the  pole  of  rotation,  the  positive  y 


♦  Aa,  Hack.  3633. 


844  Meteoric  Showef  from  Andromeda.       [No*.  296: 

axis  (upwards)  representing  the  meridian  of  Green wicb,  and  the 
positive  X  axis  (which  is  to  the  left)  representing  the  meridian  90"^ 
East  of  Greenwich,  the  small  circles  show  the  position  of  the  end 
of  the  axis  of  the  Earth's  figure  at  the  times  noted  by  the 
adjacent  numbers  representing  years  and  tenths  of  years.  It 
will  be  noted  that  the  greatest  distance  between  these  poles  is 
scarcely  more  that  one-third  of  a  second  of  arc,  so  that  the  whole 
motion  of  the  pole  is  contained  in  a  circle  of  about  70  feet 
diameter. 

The  difference  of  latitude  of  any  place  from  its  mean  value  at 
any  time  is  given  by  the  formula 

^  —  0^  s=  ar  sin  X — y  cos  X, 

where  <p^  is  the  mean  latitude  and  X  the  longitude  W.  from 
Greenwich.  To  find  this  from  the  diagram,  draw  a  line  from 
the  centre  in  the  direction  of  the  longitude  of  the  place  consistent 
with  the  above  explanation:  thus  Poulkova  will  be  represented 
by  a  line  in  the  top  left  quadrant  making  an  angle  of  about 
30°  with  the  vertical  line,  Washington  by  a  line  in  the  top  right 
quadrant  making  an  angle  of  about  1 5^  with*  the  horizontal 
line ;  then  if  from  the  point  which  represents  the  position  of 
the  Pole  at  the  stated  time  a  perpendicular  be  drawn  to  the  line, 
the  distance  between  the  origin  and  the  foot  of  this  perpendicular 
will  represent  the  excess  of  the  mean  latitiide  above  the  actual 
latitude  of  the  place  at  the  time,  or  the  defect  of  the  perpendicular 
falls  on  the  line  produced  backward  through  the  centre. 

The  dotted  line  shows  similar  results,  deduced  from  observations 
in  the  five  years  1 890-1 895.  In  our  number  for  March  1895 
we  gave  an  exactly  similar  diagram  *  prepared  by  Dr.  Chandler 
from  his  formulse,  with  constants  derived  from  some  of  the 
observations  now  treated.  Comparison  of  these  diagrams  b 
interesting. 


Meteoric  Shower  in  July  from  Andromeda. 

Thbhe  is  a  very  well-defined  shower  in  July  from  a  point  about 
5°  N.W.  of  y  AndromedsB,  and  the  position  corresponds  with  that 
of  the  radiant  of  the  meteors  from  Biela's  comet  in  November. 
These  July  Andromedids  are  contemporary,  and  very  liable  to  be 
confused,  with  Qarly  Perseids.  On  about  July  21-25  the  Perseid 
radiant  is  some  9°  North  and  the  observer  has  to  be  very  careful 
in  attributing  the  swift  streak-leaving  meteors  to  their  correct 
centres.  I  make  the  radiant  of  the  Andromedids  at  23°  +43°, 
from  21  meteors  recorded  in  various  years,  and  a  careful  search 
among  my  observations  would  probably  reveal  many  others.  The 
stream  was  in  marked  evidence  both  in  1898  and  1900,  though  I 

*  The  notation  of  Prof.  Albrecht's  diagram  has  been  altered  to  agree  with 
thia. 
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did  not  register  all  the  paths  of  the  meteors  seen  shooting  from  it. 
yDhe  following  list  will  be  sufficient  to  prove  the  existence  of  the 
shower,  the  radiant  of  which  seems  about  4^^  in  diameter : — 
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AbbreTiatioDs : — B.,  rapid ;  K.,  streak. 

I  have  seen  radiants  in  nearly  similar  positions  in  August  and 
October  as  under : — 


o  o 

1886  August     4-J0     26  +42 


1877 
1884 

1879 


12-16     22  +46 

19-21     25  +42 


21-23 


24  +42 


1887  October  14-15     25  +44 


6  meteors. 

7  „ 
5  » 
9      .» 

10 


At  the  middle  of  October  the  meteors  are  small,  slow,  and 
short.  In  1887  the  radiant  was  4°  in  diameter.  1  do  not  appear 
to  have  seen  a  shower  from  this  direction  in  September,  though  I 
strongly  suspected  a  radiant  at  24°  +44^  from  several  swift  streak- 
leaving  meteors  recorded  in  1887  September  19. 

From  the  observations  tabulatea  it  seems  that  this  radiant 
near  y  AndromedsB  is  continuously  in  play  from  the  middle  of 
July  to  the  fourth  week  in  August.  Several  other  observers  have 
fceen  it,  and  their  determinations  are  given  in  my  General  Catalogue 
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of  BadianU^  No.  XXI.  (Memoirs,  vol.  liii.),  but  I  have  no  doiibl 
this  stream  ha8  often  escaped  recognition  OM^iog  to  the  proximit/ 
and  strength  of  the  Perseids. 

As  this  particular  shower  is  liable  to  complication  with  that 
formed  by  early  Perseids  so  there  are  others  which  are  sometimes 
confused  with  late  Perseids.  In  the  third  week  of  August  there 
is  a  well-defined  radiant  in  Camelopardalis  at  6i°  +59\  which  is 
only  a  few  degrees  E.  of  the  place  of  the  Perseid  radiant.  There 
are  other  showers  of  swift,  streak-leaving  meteors  at  60°  4*49^ 
70^  +65°,  and  71°  -1-51°.  A  close  observer  at  the  Perseid  epoch 
will  in  time  detect  these  various  outlying  systems,  but  at  first  they 
are  very  likely  to  give  erroneous  impressions. 

This  year  during  the  fine  weather  and  great  heat  which  prevailed 
during  the  last  half  of  July  observers  were  very  successful  in 
recording  a  number  of  early  Perseids  and  determining  the  place  of 
the  radiant. 

Bighoprton.  Brittol,  W.  F.  DktniNG. 

1900,  July  27. 


CORRESPONDENCE. 

To  the  Editors  of  *  TIu  Observatory: 

Alexander  Avhert. 
Gbntlbmbic, — 

This  astronomer  of  the  last  century  was  born  at  Austin 
Friars  on  the  nth  oF  May,  1730,  but  educated  abroad,  and  whilst 
at  school  in  Geneva  had  his  attention  first  directed  to  astronomy  by 
the  appearance  of  the  great  comet  of  1 744.  He  returned  to  London 
in  1 75 1,  and  shortly  afterwards  entered  into  business  in  partnership 
with  his  father,  becoming  also  a  Director  of  the  London  Assurance 
Company.  The  first  astronomical  observation  he  is  recorded  to 
have  made  is  that  of  the  ingress  of  Venus  on  the  Sun's  disk  at  her 
transit  on  June  3,  1769,  which  he  observed  at  Austin  Friars  with 
a  Cassegrain  reflector,  by  Short,  of  2  feet  focal  length  and  power 
of  about  1 10.     He  was  elected  a  Fellow  of  the  Royal  Society  in 

1772.  It  was  probably  about  that  time  that  he  established  his 
observatory  at  Loampit  Hill,  near  Deptford,  for  in  his  paper  on  a 
new  method  of  finding  time  by  equal  altitudes,  which  was  read 
before  the  Royal  Society  on  November  9,  1775,  and  is  printed  in 
vol.  Ixvi.  part  i,  no.  i v.,  of  the  Philosophical  Transactions,  he  refers 
to  observations  of  y  Draconis  made  there  on  the  15th  of  July, 

1773,  and  gives  the  position  of  his  station  as  latitude  51®  28'  7* 
North,  and  the  longitude  5'  West  of  Greenwich.  In  vol.  Ixxiv. 
part  r,  no.  x.,  of  the  Phil,  Trans,  is  an  account  by  him  of  two 
remarkable  meteors  observed  on  the  i8th  of  August  and  the  4th  of 
October,  1783.  The  former  (which  was  seen  by  Herschel  and 
many  other  persons,  and  is  characterised  by  Archdeacon  Cooper, 
of  York,  who  observed  it  at  Hartlepool,  as  '^  this  awful  meteor") 
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appeared  a  little  before  half -past  9  o'clock  in  the  evening,  and  was 
noticed  bj  Aubert  whilst  passing  near  Lewisham  Bridge  on  his 
way  home  to  his  observatory  at  Loampit  Hill ;  the  latter  came 
into  view  abont  a  quarter  before  7  o'clock  in  the  evening,  and  was 
seen  bj  him  whilst  on  horseback  in  Blackman  Street,  South wark. 

Anbert  observed  the  transit  of  Mercury  on  the  4th  of  May,  1786, 
at  Loampit  Hill  (Phil  TranB,  vol.  Ixxvii.  p.  47).  In  1788  he 
removed  his  observatory  to  Highbury  House,  Islington,  but 
though  it  was  well  equipped  with  instruments,  we  do  not  meet 
with  any  results  of  observations  made  by  him  there.  This  may 
probably  be  accounted  for  by  the  absorbing  nature  of  his  other 
occupations.  He  was  a  great  friend  of  Smeaton,  the  engineer, 
and  was  appointed  Chairman  of  the  Board  of  Trustees  for  the 
completion  of  Bamsgate  Harbour.  Political  matters  soon  became 
very  engrossing,  and  in  1797  Aubert  organized  and  was  made 
Lieutenant-Colonel  of  the  **  Loyal  Islington  Volunteers."  He  died 
on  the  19th  of  October,  1805  (two  days  before  the  battle  of 
Trafalgar),  whilst  on  a  visit  to  a  friend  near  St.  Asaph.  After  his 
death  his  library  and  instruments  were  sold  and  dispersed. 

An  account  of  Aubert,  with  portrait,  is  given  in  the  *•  European 
Magazine'  for  November  1798  (vol.  xxxiv.  p.  291)  and  a  view  of 
his  house  at  Islington  in  the  number  for  August  1799  (vol.  xzxvi. 
p.  79).  The  revolving  dome  was  removed  a  few  years  later  to 
I)r.  Pearson's  Observatory  at  South  Kilworth,  in  Leicestershire. 

Yours  faithfully, 

Blackbgath,  1900,  Aug.  6.  W.  T.  Ltkit.       . 

^ The  Eclipee  ofJosephue. 

GlHTLlMEir, — 

Becords  of  early  eclipses  are  no  doubt  useful  in  astronomy 
when  the  date  is  fixed  by  the  record,  because  in  such  cases  we  can 
test  the  accuracy  of  our  present  tables  ;  but  when  the  date  is  not 
fixed  by  the  record  and  we  have  to  endeavour  to  ascertain  it  by 
computing  backwards,  the  astronomical  value  of  the  record  is  niL 
It  may  have  a  historical  value  if  the  accuracy  of  our  present  tables 
may  be  relied  on  for  the  last  2000  years,  but  it  can  throw  no 
light  on  the  accuracy  or  otherwise  of  these  tables. 

For  this  reason  I  consider  the  eclipse  of  Josephus  of  no  astro- 
nomical value.  In  the  first  place,  Josephus  was  not  bom  for  many 
years  afterwards,  and  it  is  not  likely  that  any  careful  astronomical 
records  were  available  in  his  time.  Christ  is  supposed  to  have  been 
^^  years  of  age  when  crucified  under  Pontius  Pilate.  Josephus 
mentions  that  he  was  26  years  old  in  the  time  of  the  subsequent 
Procurator  Felix,  and  he  cites  no  authority  for  the  eclipse.  He 
mentions  in  the  same  paragraph  that  one  Joseph  had  acted  as  High 
priest  for  a  day  (the  day  of  a  fast)  and  that  Herod  removed 
Matthias  from  the  High  Priesthood,  and  then  adds  that  **  there  was 
an  eclipse  of  the  Moon  on  this  very  night.''  Was  this  the  night 
of  the  day  on  which  Joseph  officiated  or  on  which  Matthias  waa 
d^dvad  ?    Indeed  from  the  context  it  might  mean  the  night  on 
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which  another  Matthias  was  homed  alive.  Eiren  if  the  date  <^ 
Herod's  death  were  clearly  ascertained,  I  doubt  if  the  date  of  this 
eclipse  could  be  fixed  within  five  years,  and  it  may  have  taken  place 
on  a  day  altogether  different  from  those  computed  by  our  present 
tables. 

Can  any  of  your  readers  give  me  the  date  of  the  earliest  eclipse 
it'i^tc^  %s  fixed  hy  the  record  xUelf  without  this  process  of  computing 
backwards,  which  seems  to  me  to  be  really  begging  the  question  ? 

Truly  yours, 

Dublin,  1900,  June  5.  W.  H.  S.  MOHOK. 

Appulse  of  Jupiter  to  yS  Seorpiu 

Gentlemkk, — 

Among  the  noteworthy  objects  for  the  amateur  stargaser  in 
the  early  half  of  last  month  may  be  reckoned  the  approach  cf 
Jupiter  to  this  star.  Through  an  ordinary  opera-glass  the  two 
resembled  a  fine  double  star  with  beautifully  contrasted  colours. 
Conjunctions  of  Jupiter  with  />  Scorpii  are  of  course  nothing  new. 
They  must  occur  almost  every  twelve  years,  only  sometimes  the 
objects  are  much  closer  than  on  other  occasions.  Some  of  us  may 
remember  the  diagram  in  the  *  Astronomical  Begister '  for  April 
1876,  by  Mr.  J.  Birmingham,  of  Mill  bank,  Tuam.  It  represents 
Jupiter  and  /3  Scorpii  as  seen  there  on  February  28  at  19**  25" 
Greenwich  M.T.  Tbe  cross-lines  show  the  micrometer- wires,  and 
it  seems  pretty  certain  that  contact  took  place.  The  weather  un- 
fortunately prevented  observation  at  the  actual  time  of  conjunction. 

The  Chinese  could  not  fail  to  notice  the  passage  of  the  planet 
by  this  star.  In  their  observations,  found  by  Gaubil,  and  pub- 
lished in  the  '  Connaissance  des  Terns'  for  1810,  we  have  the 
following,  under  a  date  corresponding  to 

A.D.  73.  "12  Feb.  Jupiter  tres-pies  du  /3  du  Scorpion. 

"16  Feb.  On  vit  de  Tetoile  amparavant  la  lumiere  de  le  planete 
emp^chait  de  la  voie." 

Also  we  are  told  that  on  April  17,5 12,  Jupiter  occulted  /5  Scorpii, 
and  that  ou  Feb.  6,  761,  on  May  4,  773,  and  on  April  17,  1283, 
Jupiter  occulted  "  Fang,"  that  is  the  curve  of  stars  comprising 
/3,  5,  sr,  Scorpionis,  though  which  of  the  three  is  not  stated. 

Melplash  Vicarage,  Bridport,  Faithfully  yours, 

1900,  Aug.  6.  S.  J.  JOUNSOK. 

Annular  Eclipses  o/a.d.  13 10  and  1263, 
Gentijsmen, — 

The  Rev.  J.  T.  Fowler,  of  Durham,  called  my  attention, 
last  year,  to  the  fact  that  the  solar  eclipse  of  January  31,  13 10, 
was  observed  at  Durham  Abbey.  Under  that  date  the  Cellarer 
puts  down  as  a  memorandum,  in  his  weekly  account,  13 10"  ultimo 
die  Januar,  ouo  die  eclips.  solis,"  and  in  the  margin  '*  ec-lipsis  solis 
contigit  isto  die." 
>.  In  the  Durham  Acct.  Bolls  (Surtees  Socnety%  i.  8,  theiollowiog 
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note  ia  appended:  '<Mr.  Percy  J.  Hammond"  (mathematical 
lecturer  in  the  Universitj  of  Durham)  ''  has  ascertained  that  the 
eclipse  of  January  3f8t  ▲.n.  13  lo  was  an  annular  one.  According 
to  his  calculations^  the  time  of  maximum  obscuration  at  Durham 
was  i^  7"  P.M.,  and  the  Moon  would  then  have  covered  nearly 
seven-eighths  of  the  Sun's  disc,  leaving  a  small  crescent  visible  on 
the  upper  and  western  side  of  the  dark  face  of  the  Moon.  The 
eclipse  would  thus  present  a  striking  though  not  annular  appear- 
ance at  Durham,  ana  a  considerable  amount  of  darkness  would  be 
caused." 

A  calculation  from  the  approximate  tables  in  the '  Encyclopsedia 
Britannica,'  8th  ed.,  leads  me  to  infer  that  this  eclipse  may  have 
been  annular  in  the  south-east  comer  of  England ;  the  maximum 
at  London  about  a  quarter  past  one.  Oppolser's  maps  would  put 
•  the  annular  track  far  south  of  this ;  but  they  are  not  much  to  be 
regarded,  as  the  said  work  puts  the  central  line  in  the  previous 
ecUpse  of  Aug.  5, 1263,  far  into  Norway  and  Sweden,  and  we  have 
ample  evidence  that  it  crossed  the  Orkneys.  When  King  Haco, 
sailing  from  Belgium,  pat  in  at  Bonaldsvo,  m  Orkney,  at  this  time, 
we  are  informed  that  'Hhe  Sun  appeared  as  a  thin  bright  ring" — 
an  evil  omen,  it  may  be  said,  for  the  King,  since  he  was  not 
long  afterwards  defeated.  This  is  one  of  the  best  authenticated 
annular  eclipses  of  medisval  times.  (It  may  be  remarked  that 
21  years  hence,  vis.  on  April  8,  1921,  the  Sun  again  will  appear 
as  a  "  thin  brifi;ht  ring  ^  across  the  Orkneys,  including,  probably,  a 
Httle  slice  of  the  nortn-west  part  of  Sutherlandshire,  \he  only  case 
of  an  annular  ecUpse  in  any  part  of  Oreat  Britain  until  July  of 
the  year  2093.) 
MdplMh  Vicanig*,  Bridport.  Faithfully  yours, 

1900,  Aug.  6.  S.  J.  JoHirsoir. 

Magnitude  of  B.A.C.  245. 
GvirTLKianr, — 

Some  time  ago,  in  looking  through  Chambers's  Catalogue 
of  Kaked-eye  Stars  in  vol.  iii.  of  his  *  Astronomy,'  my  attention 
was  attracted  by  a  star  of  the  5th  mag.  of  which  the  Harvard 
reference-number  was  not  given,  although  the  star  was  within  the 
limits  of  the  HJP.  The  star's  name  and  position,  as  given  by 
Chambers,  are: — B.A.C.  245  Cassiopeis,  B.A.  o*  48"-3,  Decl. 
4-48*  2',  mag.  5. 

The  mag.  is  evidently  that  of  the  B.A.C.  and  an  eye-estimahion, 

as  the  star  does  not  occur  at  all  in  the  H.P.,  and,  as  the  Chambers 

does  not  give  any  mag.  in  the  column  devoted  to  Oxford  measures, 

Jl  presume  the  star  does  not  occur  in  the  *  Uranometria  Nova 

Oxoniensis '  either. 

On  looking  up  the  star  on  the  maps,  I  found  that  though  it  is 
shown  as  a  5th  mag.  star  on  Cottam's  '  Chart  of  the  Constellation 
Cassiopeia,'  and  also  on  the  chart  of  that  constellation  in  Proctor'j 
*New  Star  Atlas,'  it  is  absent  from  Klein's  'Atbs.'  The  star 
fomt  a  quadrilateral  with  r,  £,  and  0  CStasiopeia. 

TOL.  XXIII.  2  F 
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About  10  7.M.  on  Angost  17, 1  looked  for  the  star  with  the 
opera-glass,  and  found  it  was  slightly  inferior  in  magnitude  to 
H.P.  164  (D.M.  +si**'22o),  the  mag.  of  which  is  6*40,  according 
to  the  II.P.  At  the  time  of  observation  the  oomparison-star  was 
nearly  at  the  same  altitude  as  the  star  in  question. 

Is  this  discrepancy  due  to  some  mistake  in  the  B.A.C.,  or  is 
the  star  variable  ?  S.  B.  Gatthohpb. 

Barrow-in-Faroefls. 

Mr.  W.  Bryant  kindly  supplies  the  following  note : — 

The  star  B.A.C.  245  =s  Groombridge  171  =  Lalande  1511 
ss  Lalande  (Fedorenko)  140  =  Oeltz.  Aig.  (N.)  863  b  BadcUffe 
247,  &c.  &c. 

Groombridge  gives  mag.  5  (1810),  possibly  copied  by  Fedorenko, 
and  certainly  by  B.A.C.  and  Greenwich  Catalogues. 

Lalande,  however,  gives  6^  mag.  (i797'8). 

Argelander  (1842)  7  (probably  should  be  brighter). 

Eadcliffe  (1845)  6-2. 

Bonn  Durchmusterung,  1855,  v^^*  ^-j  ^*S' 

G^sellschaft  Cat.  (Bonn,  1875),  6*3. 

So  in  all  probability  the  5  mag.  is  an  error,  the  star  being  about 
Mr.  Gaythorpe's  estimate  of  6^  mag.,  and  not  variable. 

Ro>'al  Obeervatory,  Aug.  21.  W.  W.  B.. 

New  Forms  of  Telescopes  and  other  Optical  Instruments. 

G£NTLEH£N, — 

There  have  recently  appeared  in  the  newspaper  and  scientific 
press  communications  dealing  with  a  new  form  of  telescope,  the 
fundamental  principle  of  which  consists  in  attaining  the  achro- 
matism of  a  large  object-glass  by  the  interposition  of  a  small 
concavo-convex  lens,  silvered  on  the  back — the  curvatures  of  the 
small  correcting  negative  lens,  with  its  internal  reflecting  surface, 
being  so  proportioned  as  to  cause  its  negative  chromatism  to  correct 
the  positive  chromatism  of  the  object-glass  more  completely  than 
has  yet  been  attained,  at  the  same  time  at  a  much  less  cost  and 
with  a  shorter  tube. 

It  has  recently  been  announced  that  Professor  Schupmann,  of 
the  Technische  Hoch  Schule  at  Aix-la-Chapelle,  in  Prussia,  on 
July  30,  1897,  applied  for  and  obtained  in  the  United  States  (under 
Letters  Patent  No.  620978,  dated  March  i^th,  1899)  ^  patent  on 
such  an  instrument  as  is  above  described,  under  the  name  of 
*'  Medial-Femohr."  Among  other  things  it  is  claimed  that  one  of 
the  advantages  of  the  telescope  is  that  single  crown-glass  lenses 
a'one  may  be  used.  Prof.  Schupmann,  it  is  also  announced,  has 
published  a  book  on  the  subject. 

Under  the  circumstances,  and  in  defence  of  the  interests  of  two 
of  its  members,  Messrs.  Z.  M.  and  J.  B.  Collins,  the  Toronto 
Astronomical  Society  thinks  it  right  to  intervene  for  the  purporo 
of  laying  before  your  readers  certain  facts  not  hitherto  publisbedi 
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and  which  may  tend  to  place  the  alleged  new  inyention  in  a  different 
light. 

In  1893  the  Messrs.  Collins  constructed  a  Telemeter  oC  their 
own  design  in  which  a  modified  form  of  dialjte  objective  was  used 
for  the  purpose  of  shorteoing  the  tube  and  amplifying  the  focus. 
As  a  farther  result  of  their  studies  they  came  to  the  conclusion 
that  certain  principles  employed  in  their  Telemeter  might  be  ad- 
vantageously used  in  a  telescope  combining  some  of  the  properties 
of  a  refractor  and  a  reflector.  In  the  sumoier  of  1896  they  com- 
pleted and  exhibited  to  a  few  friends  and  a  number  of  members  of 
this  Society  an  instrument  of  4  inches  aperture,  2  feet  in  length, 
and  4  feet  focus,  which  they  called  the  **  Monoplane-  Achromatic 
Telescope."  This  iostrument  performed  admirably,  photographs 
bv^ing  taken  with  it.  On  the  suggestion  of  the  Messrs.  Collins, 
confidential  communications  were,  in  the  spring  of  1897,  addressed 
to  Lord  Kelvin,  and  to  Prof.  J.  A.  Brashear,  of  Alleghany,  Pa., 
and  Dr.  H.  C.  Vogel,  Potsdam,  Prussia.  To  these  gentlemen  were 
also  submitted  drawings  as  well  as  descriptions  of  the  fundamentals 
of  the  Monoplane  combination.  On  the  data  before  him  Lord 
Kelvin  declined,  however,  to  exprnss  a  conclusive  opinion ;  Prof. 
Brashear,  while  not  conunitting  himself  to  the  principle  involved, 
suggested  that  an  8-inch  telescope  of  high  quality  should  be  con- 
structed and  tested.  In  his  first  communication  Dr.  Vogel,  who 
fftated  that  he  had  sho\i*n  the  invention  to  his  assistants,  un- 
sparingly condemned  the  telescope.  But  after  a  letter  explaining 
to  him  an  error  in  the  figures  first  supplied  him,  together  with 
enlarged  explanations,  Dr.  Vogel  then  said  the  combination 
appeared  to  him  in  an  entirely  new  light,  and  with  the  figures  then 
before  him  he  found  the  correction  for  chromatism  'Ho  be  more  com- 
plete, indeed,  than  is  the  case  with  the  ordinary  achromatic  objective."* 

As  a  result  the  construction  of  an  instrument  of  8  inches 
aperture  was  proceeded  with,  the  late  President,  Mr.  Arthur 
Harvey,  F.R.S.C,  and  Mr.  John  M.  Martin  joining  them  with  a 
view  to  furthering  its  completion.  The  development,  however,  of 
an  important  feature  of  the  combination  (not  mentioned  in  the 
communications  referred  to  and  not  included  in  Prof.  Schupmann's 
patent  specifications)  delayed  the  construction  of  the  second  in- 
strument, and  it  was  not  until  this  was  nearly  completed  that 
Prof.  Schupmann's  patent  proceedings  became  known. 

The  point  which  the  Society  wishes  to  make  is  that,  so  long  apo 
as  the  early  part  of  1896,  a  telescope  embodying  the  esseutiul 
features  of  that  described  by  Prof.  Schupmann  was  constructed 
and  tested  in  Toronto.  In  each  of  two  annual  addressds  to  tlie 
Society  delivered  in  January  in  each  of  the  years  1896  and  1897, 
Mr.  John  A.  Paterson,  M.A.,  President,  referred  to  the  instru- 
ment and  claimed  for  the  Society  the  credit  of  having  members 
sufficiently  skilled  in  optics  to  produce  a  combination  of  lenses 
compoaed  of  one  kind  of  glass,  which  could  be  used  for  telescopes, 
microscopes,  and  cameras,  greatly  cheapening  the  cost  and  reducing 
the  sise  of  these  instruments. 

272 
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In  the  address  of  1896  he  aajai — '^The  Collins  Brother^  have 
proved  their  ability  in  the  figuring  and  polishing  of  parabolic 
mirrors  for  reflecting  telescopes,  and  recently  they  have  invented 
a  telescope  of  an  entirely  new  design,  which  will  atUun  a  maximum 
result  at  a  minimum  cost,  measuring  only  half  the  length  of  the 
ordinary  design,  bearing  at  the  same  time  the  same  magnifying- 
power  and  possessing  the  virtue  of  achromatism  by  the  use  of  two 
lenses,  both  of  crown  glass.  By  changing  the  relative  position  of 
the  chief  lenses  the  achromatism  can  be  under-corrected  or  over- 
corrected.  A  short  achromatic  telescope  with  two  lenses  of  the 
§ame  material  sounds  like  an  impossibility.'' 

In  the  address  of  1897  he  says: — "Two  of  our  most  earnest 
members,  the  CoUins  Brothers,  are  still  developing  their  new 
Monoplane  Achromatic  Telescope.  It  is  one  of  8  inches  aperture, 
having  a  new  form  of  objective  of  one  kind  of  glass.  Mounted 
equatorially  it  delivers  an  image  of  a  celestial  object  in  front  of 
the  eyepiece  in  dimensions  equivalent  to  a  length  ot  40  feet, 
although  the  extreme  length  of  the  instrument  complete  is  but 
4  feet.  It  is  able  to  correct  for  spherical  aberration  as  well  as 
chromatism  and  also  for  the  '  Schaeberle '  aberration  that  must 
necessarily  exist  in  the  ordinary  refractor  of  great  angular  aperture. 
Dr.  H.  C.  Vogel,  of  the  Astrophysical  Observatory,  Potsdam,  after 
a  mathematical  analysis  of  the  correction  for  achromatism,  says, '  a 
workable  objective  is  now  shown  which,  as  the  reasoaing  proves, 
unites  in  an  excellent  manner  the  rays  from  red  to  violet,  better 
indeed  than  is  the  case  with  an  objective  of  the  usual  construction/ 
It  may  be  added  that  the  same  principle  may  be  applied  to  the 
microscope." 

Upon  this  subject  the  Society  is  preparing  a  special  report,  which 
will  include  copies  of  the  correspondence  which  passed  between 
the  Society  and  the  authorities  referred  to. 

In  justice  to  the  Messrs.  Collins,  I  am  to  ask  you  to  be  so  good 
as  to  find  room  in  your  valuable  magazine  for  this  communication. 

W.  B.  MlTSSOK, 

See,  Toronto  Asir.  Soc 


OBSERVATORIES. 

WiNDSOH,  N.  S.  Wales. — The  observing  weather  was  very 
favourable  during  1B99,  so  that  Mr.  Tebbutt  has  a  large  amount 
of  work  to  record.  Clock-error  was  determined  on  195  nights  with 
the  transit-instrument,  the  details  and  results  of  which  are  given 
in  the  proprietor's  Report  for  the  year :  a  remarkable  occurrence 
in  this  section  is  that  the  level -error  changed  by  more  than  4'  in 
the  course  of  9  days,  which  Mr.  Tebbutt  thinks  was  due  to  a  heavy 
rainfall,  as  5  inches  of  rain  fell  between  9  a.m.  on  August  1 7  and 
the  same  hour  on  August  25,  and  the  level  was  found  thus  altered 
on  the  evening  of  the  latter  day. 
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SeTenty-six  phases  of  occultations,  various  micrometer  observa- 
tions of  minor  planets  and  comets,  were  made,  as  well  as  the  meteo^ 
rological  observations  ;  but  Mr.  Tebbutt  finds  that  advancing  years 
compel  him  to  forego  such  vigorous  work,  and  he  intends  for  the 
futare  to  devote  himself  solely  to  double-star  observations,  as 
the  reduction  of  these  is  comparatively  easy.  He  seems  to  find 
it  diiBcult  to  get  efficient  computing  help  in  the  Colony. 


PUBLICATIONS. 

Db.  Cohv  has  determined  the  proper  motions  of  192  stars  used 
in  the  International  Geodetic  Service,  and  these,  with  the  N.P.D.'s 
for  1900,  are  published  by  the  Central  Bureau  as  "  Neue  Folge  der 
Veroffentlichunsen,  No.  2  "  ♦.  The  stars  fall  into  two  classes,  viz., 
those  used  for  latitude  determination  (between  +15^  and  +62° 
Dec),  and  those  used  for  researches  on  refraction  (between  ^18^ 
and  -  25°  Dec.).     There  are  a  few  between  -1-76°  and  +83°. 

Dr.  Cohn  gives  all  the  catalogue-places  for  each  star  and  the 
precession  used  in  redocUon,  which  adds  to  the  value  of  the  work 
for  reference. 


NOTES. 

CoMiT  N0TB8. — Comet  b  1900  (Borrelly-Brooks)  was  a  very 
conspicuous  object  early  in  August,  and  a  large  number  of  ob- 
servations was  secured.  A  tail  about  half  a  degree  in  length  was 
visible,  and  the  nucleus  was  of  the  8th  magnitude  or  brighter. 
The  comet  moved  into  very  high  north  decimation,  but  is  now 
going  south  again.  The  following  elements  are  by  Mr.  Perrine 
from  observations  on  July  25,  30,  Aug.  4  (Ast.  Naeh.  3656) : — 
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The  brightness  is  rapidly  diminishing,  and  on  Sept.  23  will  have 

*  '  Ahleitung  der  Dediaation  und  Eigenbewegungen  der  Sterne  far  dea 
Intemmtitmalen  Breitendienft/  Von  Dr.  Fritg  Cohn.  Berlin,  1900:  Oeoig 
Beimer. 
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sunk  to  one-tenth  of  that  at  discoveiT,  so  that  the  romet  will 
scarcely  be  followed  for  longer.  A.  C.  D.  C 


MiKOB  Pi.AK£T  Notes. — M.  Loewy  has  published  an  ephemeris 
of  (433)  Eros  based  on  Signor  Millosevich's  elements,  corrected 
by  recent  observations.    We  give  an  abridgment  of  it  (for  Berlin 
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The  planet  is  of  about  10^  magnitude  at  the  commencement  of 
this  ephemeris,  and  about  9^  at  the  end. 

M.  Loewy  has  also  published  a  list  of  319  stars  near  the  path  of 
Eros,  and  suitable  for  comparison  stars.  As  many  observatories 
as  possible  are  requested  to  co-operate  in  obtaining  accurate  places 
of  these  stars  by  meridian  instruments ;  with  a  view  to  homo- 
geneity of  results,  they  should  be  referred  to  Newcomb's  funda- 
mental catalogue  as  a  basis.  A.  C.  D.  C. 

This  OpposiTioir  of  Esoe. — The  Committee  who  are  organiiing 
the  observation  of  this  small  planet  during  the  coming  months  are 
losing  no  time  in  beginning  their  task,  for  the  energetic  Bureau, 
consisting  of  MM.  Loewy,  Bakhuyzen,  and  Tr^pied,  have  already 
issued  two  circulars.  The  first  and  second  Besolutions  of  the 
Committee  are  as  follows  : — 

I.  It  is  desirable  that  ihe  determination  of  the  position  of  the 
planet  Eros  should  be  made  by  micrometric,  heliometric, 
and  photographic  measures : 

(a)  By  means  of  observations  of  the  planet  at  the  same 
observatory  east  and  west  of  the  meridian. 

(6)  By  the  co-operation  of  observatories  of  Europe  and 
North  America. 

(e)  By  the  co-operation  of  observatories  of  the  northern 
and  southern  hemisphere. 
U.  During  the  period  of  observation  for  parallax,  the  diurnal 
movement  01  the  planet  Eros  should  be  determined  as  exactly 
as  possible  by  means  of  micrometer,  heliometer,  and  photo- 
graphic measures. 

There  are  other  resolutions,  but  the  above  give  the  gist  of  the 
scheme  of  operations.  Paragraph  (a)  of  Eesolution  I.  is  qualified 
by  the  condition  that  the  observations  east  and  west  of  the 
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meridian  are  to  be  made  in  the  greatest  hour-angle  possible, 
provided  that  the  planet  has  an  altitude  of  at  least  20^  - 

The  necessity  for  the  determination  of  the  motion  mentioned  in 
ILesolution  II.  will  be  seen  bj  referring  to  the  diagrams  given 
in  our  last  number.  If  observations  were  made  simultaneously 
at  two  places,  so  situated  that  the  displacement  would  be  at  right 
angles  to  the  short  trails  formed  by  the  planet  on  photographs,  it 
would  only  be  necessary  to  measure  the  perpendicular  distance 
between  the  trails  (supposing  them  on  one  plate),  and  this  would 
be  sufficient  data  for  the  determination  of  the  parallax ;  but  if 
this  ideal  condition  is  not  attained,  it  will  be  necessary  to  know  the 
exact  angle  that  the  displacement  makes  with  the  trail — that  is, 
the  direction  of  motion  of  the  planet.  It  is  proposed  to  find 
the  planet's  motion  independently  of  parallax  and  all  theory 
by  observations  made  daily,  ana  more  than  once  daily,  at 
each  observatory.  The  suggested  programme  for  European 
observatories  is  that  observations  should  be  made  in  large  hour- 
angles  east  and  west,  with  a  supplementary  series  of  observations 
about  2  hours  before  the  second  or  western  series.  In  North 
American  observatories  a  supplementary  series  should  be  made 
about  2  hours  after  the  first  or  eastern  series.  By  working  in  this 
way  it  will  be  possible  to  obtain,  by  a  kind  of  interpolation,  the 
equivalent  of  nmuUaneom  observations  in  Europe  and  America  as 
well  as  to  find  the  motion  of  the  planet. 

The  Committee  also  point  out  that  it  will  be  advisable  to  begin 
at  once  to  make  experimental  observations.  Especially  with 
regard  to  photography,  they  suggest  that  experiments  should  be 
made  in  measuring  the  positions  of  small  trails. 


The  Cbosslbt  Sbvlbctob. — A  very  readable  description  of 
this  instrument  as  it  now  is  and  the  work  done  with  it  at  Lidc 
appeared  in  the  JstrophynecU  Journal  far  June  Ust,  from  the 
pen  of  Prof.  Keeler.  There  are  mauy  little  hints  contained  in 
it,  instructive  to  a  photographic  observer.  The  Ic^owing  seems 
especially  worth  quoting,  although,  as  the  fact  involved  seems  to 
have  been  the  result  of  accident,  it  might  be  difficult  for  everjrone 
to  follow  up  the  hint :  in  the-guiding  eyepiece  there  are  spider- 
webs,  and  the  tension  of  one  of  these  is  such  that  it  begins  to 
slacken  when  the  temperature  falls  to  within  about  2°  of  the  dew- 
point.  The  web  thus  forms  an  hygrometer,  and  the  observer 
knows  that  when  he  sees  this  thread  slacken  it  is  time  to  cover 
the  mirrors* 

Prof.  Keeler  says  that  the  large  mirror,  the  figure  of  which  is 
excellent,  was  made  by  Mr.  Calver.  It  seems  right  to  point  out 
that,  though  he  made  the  mirror  originally,  its  present  form  is  due 
to  Sir  Howard  Grubb,  for,  having  by  some  means  got  into  a  bad 
condition  after  ten  years'  wear,  it  was  refigured  at  Dublin  in  the 
year  1890  or  1891. 
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Sfibal  Nbbuljl — The  Crossley  reflector  is  used  now  chiefly 
to  photograph  nebulsB,  and  some  copies  of  these  photographs  have 
already  been  published;  but  Prof.  Keeler evidently  thinks  t^at  the 
interest  of  the  work  is  not  in  the  beauty  of  the  pictures,  but  in 
conclusions  to  be  drawn  from  them,  which  he  summarizes  as 
follows : — 

*'  I.  Many  thousands  of  unrecorded  nebulflB  exist  in  the  sky. 
A  conservative  estimate  places  the  number  within  reach  of  the 
Crossley  reflector  at  about  120,000.  The  number  of  nebul»  in 
our  catalogues  is  Imt  a  small  fraction  of  this. 

'*  2.  These  nebulss  exhibit  all  gradations  of  apparent  size,  from  the 
great  nebul®  in  Andromeda  down  to  an  object  which  is  hardly 
distinguishable  from  a  faint  star-disk. 

*'3.  Most  of  these  nebul®  have  a  spiral  structure. 

**To  these  conclusions  I  may  add  another,  of  more  restricted 
significance,  though  the  evidence  in  favour  of  it  is  not  yet  complete. 
Among  the  objects  which  have  been  photographed  with  the 
Crossley  tielescope  are  most  of  the  ^double'  nebul®  figured  m  Sir 
John  Herschel's  catalogue  (/%t2.  Tran».  1833,  plate  xv.).  The 
actual  nebulae,  as  photographed,  have  almost  no  resemblance  to  the 
figures.  They  are,  in  fact,  spirals  sometimes  of  very  beautiful  and 
complex  structure  ;  and,  in  any  one  of  the  nebulffi,  the  secondary 
nucleus  of  HerschePs  figure  is  either  a  part  of  the  spiral  approach- 
ing the  main  nucleus  in  brightness,  or  it  cannot  be  identified  with 
any  real  part  of  the  object.  The  significance  of  this  somewhat 
destructive  conclusion  lies  in  the  fact  that  these  figures  of  Herschel 
have  sometimes  been  regarded  as  furnishing  analogies  for  the 
figures  which  Foincar^  has  deduced,  from  theoretical  considerations, 
as  being  among  the  possible  forms  assumed  by  a  rotating  fiuid  mass; 
in  other  words,  they  have  been  regarded  as  illustrating  an  early 
stage  in  the  development  of  double-star  systems.  The  actual 
conditions  of  motion  in  these  particular  nebul»,  as  indicated  by 
the  photographs,  are  obviously  very  much  more  complicated  than 
those  considered  in  the  theoretical  discussion. 

*' While  I  must  leave  to  others  an  estimate  of  the  importance  of 
these  conclusions,  it  teems  to  me  that  they  have  a  very  direct 
bearing  on  many,  if  not  all,  questions  concerning  the  cosmogony. 
If,  for  example,  the  spiral  is  the  form  normally  assumed  by  a 
contracting  nebulous  mass,  the  idea  at  once  suggests  itself  that  the 
solar  system  has  been  evolved  from  a  spiral  nebula,  while  the 
photographs  show  that  the  spiral  nebula  is  not,  as  a  rule,  character- 
ized by  the  simplicity  attributed  to  the  contracting  mass  in  the 
nebular  hypothesis." 


In  a.  N,  3652  Dr.  Kreutz  shows  that  the  double  star  /J  107  is 
B.D.  +62^-94,  not  B.D.  +62°-93.  This  smooths  somewhat  the 
discrepancies  pointed  out  by  Bumham  in  the  Terkes  volume. 

Speaking  of  the  Yerkes  volume  recalls  Prof.  Hussey's  "  Notes  on 
the  Progress  of  Double-star  Astronomy  "  in  No.  74  of  the  •  Publi- 
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cations  of  the  Astronomical  Society  of  the  Pacific/  These  notes 
give,  in  a  concise  manner,  an  idea  of  the  work  in  this  department 
up  to  and  including  Demhowski's  Catalogues,  and  naturally  lead 
to  a  fuller  appreciation  of  Bornham's  early  work,  and  enable 
Prof.  Hussey  to  pay  his  tribute  of  admiration  to  vol.  i. '  Yerkes 
Publications.' 

To  this  work  of  Bumham  and  to  the  Southern  Catalogue 
published  by  Mr.  Innes,  more  than  half  the  notes  are  devoted. 
By  misplaced  modesty  the  recent  steady  work  at  Lick  by  Pro- 
fessors Hussey  and  Aitken  receives  but  scanty  notice. 

The  same  No.  74  contains  an  orbit  of  r  Cygni  by  Prof.  Aitken. 
The  observations  are  few  and  show  large  discrepancies  inter  $e^ 
making  an  orbit  difficult.  Dr.  See  has  recently  determined  an 
orbit  of  this  pair,  and  gives  57*25  years  as  period.  Aitken 
gives  45-1. 

Some  new  and  interesting  doubles  by  Aitken  and  Perrine  are 
also  to  be  found  in  this  number. 


Reoekt  measures  of  Sirius  : — 

1899-90 145^-6         4*53 

1900-30 150  '9         4  '64 

Becent  measures  of  Procyon : — 
1900*06  ....     336°-o         5*'09 

1900-24 338  -3         4-83 

1900-30 332  '4        4  '60 


Aitken. 
See. 


Barnard. 

Lewis. 

See. 


4  nights. 
4 

6  nights. 
4       •» 


ThB  BxFOBT  of  THB  AsTBOOBAPHIC  COITFBBINCK  :    COBBEOTIOir. 

— It  may  have  been  inferred  from  the  occurrence  of  several  figures 
in  brackets  in  the  table  of  Beports  of  work  done  on  the  Astro- 
graphic  Chart  given  on  p.  306  of  our  last  number  that  this 
information  was  to  some  extent  approximate.  It  was,  in  fact, 
kindly  collected  for  us  by  Prof.  Turner  at  the  Conference  table, 
and  we  had  no  means  of  checking  the  figures.  It  has  been  pointed 
out  to  us  that  some  injustice  was  done  by  saying  that  f%o  plates  of 
long  exposure  had  been  taken  at  the  San  Fernando  Observatory, 
for  the  actual  fact  is  that  539  have  been  taken  with  3  exposures 
of  30  minutes  each,  and  125  with  an  exposure  of  60  minutes, 
which  is  more  than  half  the  number  allotted  to  this  Observatory. 
All  the  Catalogue  plates  have  been  taken.  We  hope  that  Admiral 
Viniegra  will  pardon  this  mistake,  and  we  will  ask  readers  to  make 
the  correction  in  the  table,  lest  it  might  seem  at  any  future  time 
to  cast  a  reflection  on  the  energetic  observatory  over  which  he  has 
control. 


Ebbatum. — In  hist  month's  number,  p.  328,  line  3  from  bottom, 
fw  Prof.  W.  H.  Pickering  read  Prof.  Sl  Mrs.  E.  C.  Pickering. 
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From  an  Oxford  Note-Book. 

BuRiniAM's  *  Qeneral  Catalogae  of  Double  Stars '  makes  a 
splendid  first  volume  for  the  Yerkes  publications.  Especially 
would  I  commend  to  the  casual  reader  the  Introduction — a  dosen 
pages  (excluding  tabular  matter)  in  which  a  master  of  the  subject 
sets  down  what  is  to  be  said  about  it.  And  there  are  some  im- 
portant things  to  say :  double-star  work  has  been  revolutionised 
in  the  last  30  years.  "  Prior  to  1870  all  the  leading  double-star 
catalogues  combined,  including  altogether  not  less  than  7400 
so-called  double  stars,  contained  less  than  700  pairs  with  distances 
not  exceeding  2"."  Lately  it  has  been  realized  that  attention 
should  be  restricted  to  close  pairs,  for  wide  pairs  are  seldom 
binary.  Again,  30  years  ago  ''  it  seems  to  have  been  practically 
accepted  that  the  field  for  the  discovery  of  new  pairs  had  been 
substantially  worked  out  by  the  Herschols  and  the  Stnives.*' 
8ince  then  the  number  of  dose  pairs  has  been  more  than  doubled, 
'*  and  the  prospect  of  future  discoveries  is  as  promising  and  en- 
couraging as  when  the  first  star  was  found  with  the  six-inch 
telescope."  These  are  words,  not  only  of  wisdom,  but  of  en- 
couragement in  no  small  degree. 


Another  Catalogue  is  well  worthy  of  mention — the  new  Madras 
Catalogue  of  5303  stars  for  epoch  1875*0.  It  is  no  light  matter 
to  deal  with  25  years'  observations  made  by  another  man,  and 
Mr.  Michie  Smith  is  to  be  warmly  congratulated  on  the  completion 
of  an  arduous  task  which  he  has  carried  out  most  thoroughly. 
We  who  were  at  Sahdol  for  the  eclipse  of  January  1898  admirc^d 
the  patience  and  zeal  with  which  he  built  up  a  mountain  to  support 
one  end  of  his  long  telescope  ;  now  we  see  that  he  can  demolish  a 
mountain  —  of  arrears  of  work  accumulated  by  another  man. 
Allowing  breathing-space,  he  will  soon  be  in  a  position  to  com- 
mence work  on  his  own  initiative  in  a  new  observatory,  and  we 
shall  await  the  results  with  the  keenest  interest. 


The  mention  of  eclipses  reminds  me  that  I  collected  a  few  of 
the  more  interesting  results  of  the  last  eclipse — according  to  the 
daily  papers.     One  writer  says: — 

It  is  too  earlj  yet  to  estimate  the  full  significance  of  the  observations  ;  •but  I 
have  reason  to  believe  that  the  most  valuable  shadow  passed  at  forty-six  miles 
per  minute. 

I  have  not  even  yet  estimated  the  full  significance  of  this 
observation,  though  I  have  some  glimmering  of  what  was  meant  bv 
"  thirty-six  plates  being  taken  with  an  iutra-mercurial  apparatus  ^ 
and  by  the  iollowing  sentences  : — 

The  streamers  seemed  to  be  nearer  the  solar  equation  than  in  1898. 

The  existence  of  two  prominences  on  the  equator  of  the  Sun  is  oonfirmed. 
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We  have  heard  a  good  deal  of  the  inaccaracj  of  the  Nautical 
Almanac  predictions,  but  it  is  alarming  to  read  that 

the  profeeflon  of  the  MeGill  Uniyeraity  report  that  the  calculations  were  two 
minutes  behind. 

As  a  general  description  of  the  eclipse  it  is  difficult  to  beat  the 
following  :  the  anxiety  of  the  cats  is  specially  picturesque : — 

It  then  dereloped  faster  into  Btrange  oflTects  of  light,  in  darkening  the  atmo- 
vphere  like  a  weird  twilight,  which  saon  made  workmen  stop  their  labours,  and 
cau«ed  animals  to  show  suiprise,  and  caged  birds  to  stop  singing,  whilst  cats 
anxiously  moved  about  the  houses. 

It  is  noteworthy  that  the  workmen  stopped  their  labours 
apparently  before  the  animals  showed  surprise  ;  perhaps  the 
surprise  was  occasioned  by  the  stopping  work  ?  for  the  workmen 
were,  of  course,  not  British  workmen. 


Fbom  a  South  Australian  paper  I  learn  that  Sir  Charles  Todd 
reached  the  a^e  of  74  on  July  7,  and  is  within  a  few  months  of 
his  Diamond  Jubilee  in  the  service  of  the  Queen  !  One  cannot  but 
regret  that  the  information  did  not  come  in  time  to  allow  of  our 
joining  in  good  wishes  on  the  actual  day,  and  I  hope  other  people 
who  are  going  to  be  74  and  to  celebrate  their  60  years  of  service 
-will  let  us  know  in  some  way  beforehand.  It  is  certainly  a 
wonderful  record,  and  I  wish  there  were  room  to  reproduce  here 
all  the  interesting  reminiscences  of  early  telegraphic  work  in  the 
Colony  which  a  fortunate  interviewer  secured  for  the  occasion. 
One  little  story  has  special  claims  on  an  Oxford  Note-Book : — 

"  Yes ;  I  met  with  a  few  adventures  during  my  solitary  rides  from  Melbourne, 
and  subsequently  back  again  through  the  South- Eastern  districts,  and  in  various 
parts  of  the  province  when  inspecting  lines.  I  remember  one  experience, 
although  it  is  by  no  means  an  adventure,  which  is  characteristic  of  the  olasa  of 
men  I  used  to  meet  in  the  bush.  I  came  one  night  to  a  shepherd's  hut,  and 
enquired  of  the  solitary  occupant  if  I  might  stay  there.  '  Do  as  you  like,'  wos 
the  rather  uninviting  rejoinaer.  '  Then  I  will,'  I  replied  ;  and  at  once  hobbled 
my  horse.  We  had  some  damper  and  a  billy  of  tea,  and,  noticing  a  home-made 
cheasboard,  I  suggested  a  game.  We  became  quite  friendly,  and  the  lonely 
shepherd  told  me  his  history.    He  was  a  Master  of  Arts  of  Oxford  I  ** 

There  is  another  paragraph  which  is  worthy  of  reproduction 
becau^  it  affords  convincing  evidence  of  the  genuineness  of  the 
interview : — 

"I'm  afraid  I  should  only  weary  you  and  others,'*  was  the  response.  Sir 
Charles,  who  had  observed  me  cm  my  bicycle,  had  previously  kindly  enquired 
if  my  machine  was  "  tired."  My  survival  of  such  a  flank  movement  evidently 
oonvinoed  him  that  I  belonged  to  that  wiry  type  of  Australisn  natives  who, 
according  to  Dr.  Marten,  are  hard  to  kill.  At  all  events,  I  risked  the  weariness, 
aid  can  safely  recommend  others  to  do  the  same. 
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Now  that  is  Sir  Charles  "every  time"  as  the  Americaiifl  say. 
I  have  only  known  one  man  ever  attempt  to  keep  up  with  him  9» 
a  punster,  and  this  solitary  rival  has  to  take  cayenne-pepper  as  a 
stimulant.  There  is  so  much  bogus  interviewing  now-aniuija  that 
it  is  worth  keeping  an  eye  on  internal  evidence  of  this  kind. 


There  is  an  interesting  theory  of  the  Oegengchein  in  Aat.  Jimm. 
No.  483,  due  apparently  in  the  first  instance  to  Gylden,  but 
suggested  quite  independently  by  Mr.  F.  B.  Moulton.  He  sup- 
poses that  there  are  in  the  neighbourhood  of  a  point  900,000  miles 
from  the  Earth,  and  constantly  opposite  to  the  Sun,  a  number  of 
meteors  describing  small  oscillatory  orbits.  The  case  of  such 
oscillatory  satellites  occurs  in  Prof.  Darwin's  studies  on  Periodic 
Orbits,  and  the  motion  is  found  to  be  unstable.  Thus  no  indi- 
vidual meteor  can  remain  permanently  in  the  neighbourhood  of 
this  pointy  but  it  may  stay  long  enough  to  dance  a  few  times  before 
it  is  swept  onwards  ;  and  its  place  may  then  be  taken  by  another. 
The  suggestion  is  full  of  interest  as  bringing  within  our  consider- 
ation for  the  first  time  a  possibly  real  case  of  motion  such  as  recent 
work  on  Periodic  Orbits  has  suggested,  quite  different  from  the 
steady-going  (nearly)  circular  orbits  of  the  planetary  and  lunar 
theory. 


In  No.  48 1  of  the  same  journal  there  is  a  discussion  of  the  old 
question  of  the  B— D  discordance  at  Greenwich  by  Prof.  J.  B. 
Eastman.  I  fear  he  will  not  get  many  people,  at  any  rate  manj 
who  have  had  experience  at  first  hand,  to  accept  his  conclusicms. 
He  makes  no  reference  to  several  recent  discussions  of  this  dis- 
cordance by  the  Greenwich  observers  themselves:  have  these 
escaped  his  attention  ? 

There  is  an  ancient  joke  about  a  man  who  could  understand  our 
determining  the  distances  of  the  stars,  but  was  puzzled  how  we 
found  out  their  names.  An  inverse  puzzle  has  been  brought  to 
my  notice  by  Mr.  Denning ;  it  almost  seems  as  though  meteors 
must  be  able  to  find  out  the  names  of  places  on  the  Earth.  For 
instance,  on  July  24  last,  a  meteor  seen  by  six  observers  started 
from  a  point  three  miles  N.E.  of  -Bwrnham  on  the  Essex  coast  and 
disappeared  over  a  point  fifteen  miles  E.  of  ^tfmham,  Norfolk. 
It  passed  nearly  over  BrightYxngsetL,  Essex,  and  one  of  its  brilliant 
outbursts  of  light  occurred  over  Burgton  in  Norfolk.  Another 
meteor  of  apparently  a  humorous  turn  of  mind  appeared  and  dis- 
appeared nearly  over  Quaintow^  Bucks,  and  its  earth-point 
near  0(/(iington,  Oxfordshire. 
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Note  an  the  Resolution  of  Double-Stars  with  a  iS-inch 
Object-glass. 

Thb  image  of  a  star  consists  of  a  spurious  disk  and  diffraction- 
rings.     \Ve  are  only  concerned  with  the  disk. 

It  can  be  inferrt^d,  by  Airy's  method,  supplemented  by  the 
method  employed  below,  tiiat  with  a  2S-inch  objective  of  which 
the  aplanatic  correction  is  perfect,  the  disks  of  two  stars  seen  by 
light  of  wave-length  0*57  of  a  micron*,  should  be  seen  separate  f 
on  a  good  night  if  tiie  interval  between  the  stars  is  not  less  than 
o"*4;  that  if  the  star-iiitt^val  is  between  0**4  and  o"'i7  the  two 
disks  merge  into  a  dumb -Ml  shaped  image  formed  by  light,  some  of 
which  is  capable  of  showing  the  disks  separated,  but  that  if  the 
interval  falls  a  little  short  of  o"'i7,  none  of  the  light  is  com- 
petent to  show  them  separated.  These  latter  results  are  obtained 
by  applying  the  formula  which  follows  to  an  objective  of  28  inches 
aperture. 

In  the  second  case,  t.  e.  when  the  interval  between  the  stars  is 
between  o"*4  and  o"*i7,  the  imago  is  produced  by  light  some  of 
which  can  and  some  cannot  produce  an  image  consisting  of  two 
distinct  disks.     The  image  will  accordingly  be  cleared  by  excluding 

*  I  find  o'57  of  a  micron  a  good  wave-length  to  aMUme  when  dealing  with 
TMOlutions  by  white  light— not  monochromatic. 

t  In  the  image  of  a  star  formed  by  light  of  wave-length  X,  the  spurious 
disk  eztends  over  the  space  enclosed  by  the  first  dark  ring,  the  diameter  of 
which  was  shown  by  Airy  to  bo 

where  A  is  the  diamrter  of  the  object-glass.  This  disk  consists  of  a  brighter 
eentral  part  with  fsioter  outlvin:;  )>ortion.  With  a  good  objective  the  bright 
part  may  roughly  be  taken  Xo  hav(<  a  diameter  equal  to  d!% ;  but  the  disks  of 
two  stars  are  not  spoken  of  in  the  teit  as  separate  or  distinct  so  long  as  any 
part  of  the  disks  overlap.  Accordingly,  in  order  that  they  may  be  separate,  the 
interral  between  tlie  centres  of  the  iinages  of  the  stars  must  equal  or  exceed  d, 
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the  light  which  cannot  show  the  dislfs  as  distinct,  but  which  shows 
them  blurred  together.  Each  disk  is  produced  bj  light  comiDg 
from  all  parts  of  the  objective.  Now  light  in  geometrictd  optics 
is  treated  as  if  it  consisted  of  rays,  but  it  does  not  really  consist 
of  rays  but  of  waves.  It  may  be  resolved  into  the  co-ezistenoe  of 
undulations  *  of  wavelets  of  infinitesimal  intensity  in  innamerable 
ways,  one  of  which  is  especially  convenient,  vis.,  the  resolution 
into  undulations  of  plane  wavelets.  These  are  most  easily  pictured 
by  first  imagining  the  rays  of  geometrical  optics  converging  to 
form  a  punctum  (or  optic*al  point)  of  the  image.  Next  conceive 
undulations  of  plane  wavelets  all  of  the  same  wave-length  and 
with  wave-fronts  perpendicular  to  each  of  these  rays,  and  all 
reaching  the  position  of  the  image  in  the  same  phase.  Then  I 
have  elsewhere  proved  that  one  of  the  ways  in  which  the  actual 
light  of  wave-length  X  may  be  resolved  is  into  these  undulations 
of  plane  wavelets  t. 

We  may  retain  the  word  ray,  if  we  remember  that  it  has  no 

physical  existence,  but  is  only  a 
geometrical  line,  viz.,  that  nor- 
mal- to  the  wavelets  of  one  of 
the  above  undulations  which 
passes  through  the  punctum  of 
the  image  we  are  considering. 
Now  every  pair  of  undulations 
would,  if  they  alone  were 
present,  produce  a  luminous 
ruling  in  the  plane  of  the  image, 
and  the  whole  image  may  be 
regarded  as  formed  by  the  co- 
existence of  all  the  rulings 
which  are  formed  by  grouping  the  undulations  in  pairs.  It  is 
legitimate  to  group  them  in  any  pairs  that  we  find  most  convenient^ 
provided  that  in  doing  so  we  use  up  all  the  light. 

*  By  an  undulation  is  to  be  understood  a  train  of  similar  equidistant  waves. 
If  the  undulation  is  of  plane  waves  they  adranoe  without  change.  If  they  are 
spherical  waves,  the  transversal  changes  but  the  wave-length  remains  un- 
altered. 

t  This  theorem  was  enunciated  in  the  first  of  three  papers  on  Microeoopio 
Vision  by  the  present  writer  in  the  Phil.  Mag.  for  October  1806,  p.  335  ;  and 
a  Hoinewhat  clumsy  proof  is  there  given  of  it.  A  simpler  proof  is  given  in  the 
Phil,  Mag,  for  April  1897,  p.  273.  But  a  still  simpler  proof  may  be  obtained 
by  describing  a  larger  and  smaller  sphere  with  radii  K  and  r  round  a  punctum 
or  luminous  point  emitting  spherical  waves.  Afier  these  spherical  waves  have 
travelled  beyond  buth  spheres,  reverse  the  motion.  Thereupon  the  outgoing 
spherical  waves  become  convergent  spherical  waves  travelling  inwards.  Accord- 
ing as  they  reach  the  surface  of  sphere  R,  on  their  inward  journey,  let  the 
motion  be* resolved  by  Iluygenss  principle  into  undulations  of  spherical  wave- 
lets emitted  inwanls  from  the  innumerable  puncta  of  the  surface  of  sphere  R. 
Each  of  these  undulations  of  spherical  wavelets,  when  it  reaches  sphere  r, 
becomes  a  train  of  convex  wavelets  crossing  that  sphere ;  and  the  coexistence 
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Let  o  be  the  interval  from  centre  to  centre  of  the  images  of  two 
stars,  and  let /be  focal  length  of  objective.     Then 
o/f=  angular  separation  of  the  stars.      Let  the 
figure  represent    the  two  spurious  disks,  and  the 
lines  represent  two  of  the  aforesaid  rulings.    Then 
it  can   be  proved  that  the  light  which  caa  show 
the  disks  separate  is  light  which  can  be  resolved  into 
rulings  such  that  two  of  the  crusts  of  each  ruling  are 
on  the  centres  of  the  two  disks,  a?  ia  the  figures. 
We  need   only  consider  the  case  when  two  con- 
secutive crests  are  on  the  two  ima£;es. 
Now  the   undulations   which   can    effect    this    are  found  as 
follows : — Let  the  figure  represent  the  objective,  and  let  us  con- 
sider the  undulation  consisting  of  those  plane 
wavelets  which  are  perpendicular  to  the  ray 
drawn  from  a  to  the  image. 

Draw  p  parallel  to  the  line  connectituj  tJie 
two  disks,  and  of  a  length  such  that 


Then  the  undulation  whose  ray  C3mes  from 

the  point  a,  in  conjunction  with  any  one  of 

the  undulations  whose  rays  come  from  any  of  the  points  of  the 

perpendicular  line   6,  will  produce  one  of  the  required  rulings 

with  light  of  wave-length  \. 

Hence  Up  is  more  than  0*355  ^^^  metre  (which  is  ^  the  diameter 
of  the  objective),  we  sliall  gain  an  advantage  by  covering  a  central 
strip  of  the  objective  the  width  of  which  B  is  to  be 

B-  2JP-A, 

A  being  28  inches  or  07 11  metre. 


within  sphere  r  of  all  these  tniinf  of  convex  waTeleta  produces  the  same  motion 
within  that  space  aa  would  be  produced  b^  the  ori^nal  siogle  undulation  of 
converging  spherical  waves.  The  conrexitj  of  the  wavelets  within  sphere  r 
may  be  uiade  as  small  as  we  please,  by  increasing  the  size  of  sphere  R,  uud,  at 
the  limit,  they  become  undulations  of  plane  wavelets. 

Thus  it  appears  that  a  sinj^le  undulation  of  converging  spherical  waves 
fumishet  the  same  motion  of  the  medium  within  sphere  r  as  would  result  from 
the  coexistence  of  innumerable  undulations  of  plane  wavelets  traversing  that 
spafce.  Finally,  by  a  second  reversal  the  divergent  condition  of  the  light  may 
be  restored ;  moreover  r  may  be  made  of  any  size  we  please. 

As  the  spherical  waves  emitted  by  each  punctum  of  an  object  or  image  can 
be  resolvea  into  undulations  of  plane  wavelets,  it  follows  that  the  whole  of  the 
light  from  the  object  or  image  can  be  so  resolved. 

*  In  this  formula///  is  treated  as  unity,  where  /  is  the  distance  of  the  image 
from  the  edge  of  the  objective. 

2o2 
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Case  I.— Thus  if  5  be  the  separation  of  the  stars,  and  if 

2  =  ^  js=  1/3"  «■  0*000,001,6, 

X  =  0*000,000,57  metre, 

jp  =  ^  =  0-356  metre, 

and 

B  =2  0712  metre— 0*71 1  =  i  mm., 

so  that  theoretically  covering  a  central 
strip  of  the  objective  one  mm.  wide  would  gain  an  exceanvely 
small  advantage  with  light  of  wave-length  \. 

Case  2. — If  •        2  «  1/4"  =  o'ooo,ooi,2, 
and  X  as  before,  then 

and  B  =  0*982— 0711  =  0*271  metre  =  27*1  cm., 

which  is  therefore  the  width  to  be  given  to  obstruction  B  in  this 
case. 


Case  3. — If 
then 


B: 


i  =  1/5"  =  0*000,000,97, 

jj  =»  ~  =  0*5876  metre ; 
1*75—0*711  83  0*464  m.  an  46*4 cm., 


so  that  in  this  case  it  would  be  necessary  to  cover  a  strip  of  the 
objective  nearly  46J  cm.  wide  in  order  to  clear  the  image. 

Case  4. — If  5  were 


then 


o"*i8  =  0*000,000,873, 
1>  =  c=  0653  metre; 
B  =  2|)— A  =  1*306—0*711  =  o*595  metre. 


or  59 J  cm.,  which  is  the  width  of  the  covering  strip  to  be  used  in 
this  case. 

Case  5. —  i  =s  0^*17  =  0*000,000,824,5, 

/.    j9  =  0*691  metre, 
and  B  =  1-382—0711  =  0*671  =  67*1  cm. 

This  is  the  width  of  the  obstruction  in  this  case. 
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This  would  leave  a  luminous  strip  only  2  cm.  wide  at  each  side. 
and  goes  probably  as  far  as  it  will  be  practicable  to  go  in  the 
resolution  of  double  stars  with  a  28-inch  objective  which  is 
aplanatic  up  to  the  margin,  unless  we  exclude  the  red  and  orange 
light,  in  which  case  \  may  probably  be  made  as  small  as  0-52  /i, 
and  if  so  a  complete  separation  of  the  disks  can  be  effected  by  a 
28-incli  objective  upon  a  double  star  whose  constituents  are  only 
o""i55  asunder. 

Perhaps  the  simplest  plan  would  be  to  have  a  light  frame  made 
to  go  over  the  objective  with  two  sliding  panels,  so  that  the  width 
of  the  obstruction  can  be  adjusted,  the 
whole  frame  being  mount-ed  to  turn  into 
any  position  over  the  object-glass,  so  as 
to  bring  the  strip  B  perpendicular  to  the 
line  joining  the  stars. 

The  image  may  be  further  cleared  by 
curving  the  outer  edges  of  the  sliding 
panels  as  in  the  annexed  figure,  the  cur- 
vature being  the  same  as  of  the  outline  of 
the  object-ghiss.  This  form  of  shutter 
excludes  all  light  which  is  incapable  of 
furnishing  ciphtr  illumination  at  the  contact  of  the  spurious 
disks  of  the  two  stars,  and  it  is  obviously  an  advantage  to  secure 
this  result. 

%  Upper  Hornaey  Rise,  N., 
1900,  June  30. 

PofiTSCBiPT. — How  to  deal  with  objects  of  visible  size, — A  circular 
stop  which  blocks  out  all  but  an  outer  annulus  of  the  objective  is 
the  best  for  seeing  minute  detail  on  the  Sun,  Moon,  and  Mars. 

If  the  outstanding  annulus  is  j|  a  centimetre  wide,  then  as  much 
light  passes  as  would  be  transmitted  by  an  unobstructed  objective 
of  3*3  inches  aperture.  This  would  probably  answer  for  examining 
the  Sun,  and  would  probably  bring  more  detail  into  view  than  has 
ever  yet  been  seen.  The  stop  should  be  made  of  highly-polished 
metal*  to  prevent  its  becoming  quickly  heated,  and  the  whole 
instrument  should  be  screened  from  the  Sun  till  the  instant  of 
making  the  observation.  A  windy  day  would  probably  be  the  best 
for  the  observation. 


G.  JOHNSTONB  StONSY. 


If  the  annulas  left  ' 
uncorered  by  the  stop 
is  — 

1  cm.  wide 

2  cm.    , 

1  cm 

.  then  • 

The  quantity  of  light  that  passes  is 
the  same  as  would  be  transmitted 
by  an  objectire  of— 

47  inches  aperture. 

6-6      „ 

8          ,.            »> 

4  cm.     „     

9*3       »             ». 

5CW 

J 

*  Brass  would  probably  be  a  good  material/as  it  is  said  when  polished  to 
reflect  beat  copiously. 
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The  last  of  these  (the  anniilus  about  2  inches  wide,  left  by  a 
circular  stop  24  inches  in  diameter)  will  probably  be  tbe  best  for 
examining  the  Moon  and  Mars. 

By  excluding  all  the  central  ligbt  we  protect  tbe  image  of 
minute  details  upon  such  objects  from  being  swamped  by  tbe 
presence  of  light,  which  cannot  show  tbe  minute  details  and  which 
would  blur  it  together ;  and  at  the  same  time  we  retain  enough  of 
the  light  which  furnishes  the  coarser  details. — G.  J.  S. 


T?te  Geminid  Meteor-Shower. 

The  shooting-stars  that  radiate  from  the  constellation  Gemini  in 
the  first  half  of  December  are  of  particular  interest,  as  the  question 
of  the  shifting  of  their  centre  has  yet  to  be  firmly  established  or 
disproved. 

The  maximum  of  the  shower  is  d«e  about  December  10-13 — 
unfortunately  in  1900  a  period  of  moonlight.  This  has  for  many 
years  been  remarked  as  a  noteworthy  epoch  for  the  appearance  of 
meteors.     The  history  of  this  December  shower  is  as  follows. 

In  the  year  901,  on  November  30,  "the  whole  hemisphere  was 
filled  with  those  meteors  called  falling  stars  from  midnight  till 
morning,  to  the  great  surprise  of  the  beholders  in  Egypt." 

930,  Nov.  29. — **  People  saw  a  large  number  of  little  stars  which 
were  shooting  and  falling.** 

1 57 1,  Dec.  8,  was  the  date  of  another  display  of  shooting 
stars. 

Prof.  Newton  reduced  these  dates  to  the  epoch  of  1850,  finding 
that  they  were  equivalent  to  December  13-3,  11*6,  and  11-5  re- 
spectively. Hence  there  is  little  doubt  but  that  the  meteor- 
showers  in  question  were  early  appearances  of  the  Geminids. 

In  1833,  about  the  same  date,  as  many  as  ten  meteors  were 
seen  simultaneously,  and  a  similar  pbenoiuenon  was  observed  in 
1836  on  December  11. 

1838.  —  After  observing  the  return  of  the  Andromedids  on 
December  6,  7,  and  8  of  this  year,  Herrick  and  his  assistants,  at 
Newhaven  (Conn.),  U.S.A.,  recorded  18  meteors  on  December  11 
from  8^  45"  to  lo**,  28  on  December  12  from  6**  to  13*"  30",  and  9 
on  December  15  from  6**  to  9**  15".  These  figures  seemingly 
indicate  a  moderate  display  of  Geminids. 

1 84 1,  Dec.  10,  II. — Colla,  at  Parma,  noted  an  unusually  large 
number  of  meteors ;  in  ^^  on  the  night  of  the  i  ith  "  23  very 
brilliant  meteors,  nearly  all  of  them  having  luminous  trains,"  were 
8een  in  the  northern  quarter  of  the  heavens,  their  general  direction 
being  from  S.  to  N.  An  assistant  reported  that  **  meteors  pur- 
suing the  same  direction  w^ere  uncommonly  abundant"  on  the 
following  morning.  The  same  observer  recorded  many  shooting 
stars  on  1846,  December  9,  10. 
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A  year  later,  1847,  December  12,  many  falling  stars  were 
noticed  in  the  constellations  Orion,  Taoros,  Gemini,  and  Auriga, 
bj  £.  J.  Lowe,  Nottingham. 

1848,000.  II,  5*"  38°-6*'  50". — 10  meteors,  many  large,  with 
trains. — E.  Hxis,  Aiz-la-Chapelle. 

Dec.  14,  15. — Many  meteors.— Colla. 

1855,  Dec  12.  —  Numerous  shooting-stars  were  recorded. — 
E.  J.  LowB,  Beeston. 

i860,  Dec.  12,  8**  2o°-i2*'. — 180  meteors,  60  the  maximum 
lourly  rate,  at  11^  30°. — F.  Milleb,  Montgomery  Co.,  Maryland, 
[J.S.A.    (Several  students  assisted.) 

1862,  Dec.  10. — In  3**  between  6^  and  12^,  ten  or  twelve  meteors 
)f  the  first  magnitude  were  seen  in  all  quarters  of  the  sky.  *'  The 
Radiant-point  was  perfectly  marked  between  Auriga  and  Gemini." 
The  Geminid  radiant-point  was  first  determined  in  this  year,  by 
EL  P.  Greg,  at  Prestwich,  Manchester,  his  observation  being  here 
^ven,  and  by  Profs.  Twining  and  Marsh,  in  the  United  States. 

1863,  Dec.  12,  q"*  2o"-i  i^  i6i" :  13  meteors.  Dec.  13,  8**  1 1°- 
to**44i":  4  meteors.  The  radiant-point  was  at  io5°'5  +3o°*5, 
fcpparently  the  first  definite  position  recorded.  —  Prof.  A.  S. 
EiutscHSL,  Hawkhurst,  Kent. 

In  1864,  G^minids  were  again  fairly  numerous,  while  in  1866, 
)n  December  10,  15  were  counted  between  11**  and  12^  by  T.  H. 
Waller,  York.  Two  nights  later,  at  about  II^  meteors  were  seen 
Sailing  at  the  rate  of  one  per  minute.  These  were  "  blue  and 
irhite,  of  momentary  duration,  and  the  majority  without  trains.'' — 
HT.  H.  Wood,  Birmingham. 

The  same  observer  found  the  horary  rate  of  meteors  on  1868, 
Dec.  II,  about  I2*'-I3^to  be  20;  53  per  cent,  were  Geminids. 
Their  description  tallies  with  that  of  two  years  earlier — *'  white, 
eritb  an  occasional  bluish  tint ;  brief  in  duration  and  trainless."  On 
1870,  Dec.  1 2, during  J**  of  observation  between  11**  30"  and  12^  30"*, 
ive  meteors  were  noted.  These,  again,  were  "  white  or  blue,  and 
rainless."  On  the  same  date  25  Gisminids  were  recorded  by 
^ptain  (now  Lieut. -Colonel)  Tupman  in  the  Mediterranean. 

187 1,  Dec.  12,  9**  45"*-ii'*  30". — 14  meteors  (13  Geminids), 
nostly  small  with  short  paths  and  moderate  velocities. — K.  P. 
]^BIG,  Buntingford. 

10*- 11^  30°*. — 7  Geminids,  nearly  as  bright  as  first  magnitude 
itars. — R.  McClurb,  Glasgow. 

10*  i5'°-i2'*.  —  30  shooting-stars  (14  before  ii*"),  mostly 
G^eminids,  about  half  t)f  which  were  brighter  than  the  second 
magnitude,  white,    and    in    general  not  swift.  —  Prof.  A   S. 

HjBfiSCHEL. 

1873,  Dec.  10,  II. — 23  and  3Q  meteors  respectively.  The  per- 
centaige  of  Geminids  was  59.--J.  E.  Clabk,  Heidelberg. 

14  meteors  on  the  former  date  and  13  on  the  latter,  besides  10 
on  December  1 2. — T.  H.  Wallbb. 

16  on  December  11  and  24  on  December  12. — W.  H.  Wood. 
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The  numbers  of  meteors  as  bright  or  brighter  than  the  first  mag- 
nitude given  in  the  accounts  of  the  three  observers  were  21,  27, 
and  28,  most  of  these  being  Geminids. 

1876.  —  Geminids  were  seen  as  early  as  November  21  and 
December  4. 

Dec.  II,  II^-I3^ — 106  meteors,  the  majority  of  which  were 
Geminids  with  very  short  tracks,  were  counted  by  Perrotin  and 
Jean  at  Toulouse  Observatory. 

Dec.  12. — 24  Gemini<ls.— W.  F.  Dinniwg,  Bristol. 

The  Geminids  were  '*  quick,  short,  and  white,  without  trains  or 
streaks  except  in  the  ca^e  of  the  larger  ones." — H.  Cobdsb, 
Writtle. 

1877,  Dec.  9,  Q^'-ii**. — Nearly  20  meteors,  and  on  December  10, 
7^-1 1*'  30™,  40  out  of  65  were  Geminids,  25  being  seen  in  the  last 
hour.    These  were  mostly  small,  and  very  few  left  streaks.^ 

H.  COEDEB. 

Dec.  9,  II. — 30  Geminids. — R.  P.  Gbbo. 

Dec.  II,  14^  30"  to  daybreak. — Meteors,  probably  Geminids, 
were  estimated  to  be  falling  at  the  rate  of  50  per  hour. — Prof. 
Lewis  Swtft,  U.S.A. 

1879,  Dec.  7,  7^-1 1**:  3  Geminids.  Dec.  9,  8**-io'':  2.  Dec. 
12,  8**-ii*'  30"  :  15.  "  Very  short,  quite  bright,  and  very  rapid." 
The  brightest  were  of  an  emerald -green  colour.  In  all  64  meteors 
were  seen. — E.  F.  Sawteb,  Cambridgeport  (Mass.),  U.S.A. 

Dec.  10,   io*»    i5"-i3*'  45".  —  69  meteors  {^G  Geminids). — 

H.  COBDEB. 

Hardly  any  Geminids  were  recorded  in  the  four  following  years. 

On  1884,  Dec.  11,  io*»  25"-ii*'  25". — 10  Geminids:  "very 
rapid ;  short  paths,  quite  bright." — E.  F.  Sawteh. 

1885. — Indications  of  a  shifting  radiant  were  observed  in  this 
year.  Thus,  from  December  i  to  4,  Geminids  radiated  from 
105®  4-34^  and  from  December  9  to  10  from  107°  4-33**. — W.  F. 
Detottng. 

1887,  Dec.  II,  16^  3o"*-i7^  30". — ^Large  numbers  of  meteors 
were  seen  at  Meximieux  (Ain)  and  Beaulieu  (Alpes-Maritiroes). 

Dec.  12,  13.  —  Numerous  bright  meteors  were  observed  at 
Dresden. 

1892,  Dec.  9:  40  Geminids.  Dec.  12,  6**-8^  io'*-i3*  15" '• 
66  meteors  (38  true  Geminids,  12  from  another  centre  in  Gemini). 
— H.  CoBDEB,  Bridgwater. 

9**  45"*-!!*'  30".  —  20  meteors  (6  true  Geminids). — ^W.  F. 
Dbnnikg. 

lo**  45'"-i4**  38". — 24  meteors,  and  5  earlier  in  the  evening  (6 
Geminids). — Prof.  A.  S.  Hebsohe^  Slough. 

1894,  Dec.  12,  19*"  30". — In  about  10"  at  this  time  not  less 
than  20  meteors  were  counted  in  the  N.E.  sky  by  an  observer  at 
Montreux,  Switzerland. 

1895,  Dec.  10,  till  midnight :  31  meteors.    Dec.  12, 13**  45'»-i8^ : 
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S8.     From  December  lo  to  15  the  number  of  GemiDids  seen 

was  78. — H.  COBDEB. 

Dec.  II.  —  More  than  50  meteors.  —  Eev.  T.  H.  Foulkes, 
Devonport. 

Dec.  12,  40"  near  midnight. — 20  meteors  (horary  rate  of 
Gbminids  25). — Prof.  A.  S.  Herschix. 

11^  io"~i2^  26". — 24  Geminids. — E.  E.  Blakeley,  Dewsbury. 

1896,  Dec.  9,  8"*  30"-! 3**  (at  intervals)  :  39  meteors  (22 
Geminids).  Dec.  11,  10*^-15^ :  11 1  (89).  Dec.  12,  I4^  15^- 
16'  15":  30  (21);  9  were  of  the  ist  magnitude,  and  only  three 
left  streaks.  At  midnight  on  December  1 1  the  horary  rates  for 
all  meteors  and  Geminids  were  30  and  20  respectively. — H.Cordeh. 

Dec.  II. — About  20  Geminids. — D.  Booth,  Leeds. 

About  midnight  3a  per  hour,  all  meteors  (20  Geminids). — £.  B. 
Blakeley. 

11**  55"-i2^  25":  9  meteors.  Dec.  12,  io**-i2^:  10  or  12 
Geminids. — Prof.  A.  S.  Hebbchel. 

1898. — A  few  Geminids  were  recorded  on  December  9. 

Dec.  12,  in  2^  5"  between  y**  and  13**  22",  19  meteors  out  of 
25  were  Geminids. — T.  W.  Backhouse,  Sunderland. 

7**  25"-ii\ — 52  meteors. — E.  Service,  Dumfries. 

9^  5"»-io'»  5™.  —  36  meteors  (35  Geminids).  —  V.  Nielsen, 
Hartlepool. 

g^  3c"-i2**  30"*. — 41  meteors. — A.  King,.  Leicester. 

,2>»  30"- 1 4**  45'". — 5  true  Geminids,  and  12  from  other  radiants 
in  Gemini. — W.  E.  Besley,  Westminster. 

1899,  Dec.  8  and  9. — A  considerable  number  of  Geminids. — 
T.  H.  AsTBUBY,  Wallingford. 

Dec.  10,  12**  io'"-i3**  30". — 17  meteors  (15  Geminids):  short 
paths ;  several  appeaned  almost  statiouary. — I.  E.  H.  C.  G&egg, 
MalTem. 

Prof.  Xiirkwood  has  tabulated  the  early  appearances  of  the 
Geminids  in  the  same  manner  as  those  of  the  Lyrids,  and  deduces 
a  period  of  about  29J  years,  thus  :. — 

A.D.    901  to  930  =s    I  period  of  29*000  years. 

930  to  157 1  =  22  periods  of  29'i36  years. 

1 57 1  to  1833  sa    9  periods  of  29*111  years. 

1^33  to  1862  a    I  period  of  29*000  years. 

This  period  is  to  a  large  extent  borne  out  by  the  strength  of  the 
display  of  1892,  though  this  was  apparently  exceeded  by  those  of 
1895  and  1896.  It  is  a  curious  fact  that  the  return  of  1862  was 
also  followed  in  four  year»  by  another  striking  display  of  Geminids. 

Prom  the  accounts  of  the  various  observers  detailed  above  it 
w411  have  been  gathered  that  the  Geminids  are  usually  short  and 
quick,  streak-leaviDg  only  as  regards  the  brighter  members  of  the 
shower^  and  that  not  invariably^  and  of  a  pale  tint,  the  most 
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brilliant  being  sometimes  of  a  irivid  green.  The  average  speed  of 
six  meteors  of  this  dass  of  which  the  real  paths  have  been  calcu* 
lated  is  40  miles  per  second. 

The  mean  centre  of  61  radiants  of  Geminids  collected  hj 
Mr.  Denning  in  his  'General  Catalogue'  is  106^*0  -f- 32^*4 (Hadiant 
No.  Ixxxviii.).  This  is  very  near  the  earliest  position  recorded — 
that  by  Prof.  A.  S.  Uerschel  in  1863.  Meteors  have  been  seen 
issuing  from  the  vicinity  of  this  r&diant  on  many  dates  between 
September  and  March. 

The  point  as  to  which  observations  are  needed  is  that  as  regards 
the  suggested  shifting  character  of  the  radiant.  For  this 
purpose  watches  should  be  kept  for  the  shower  on  several  nights 
preceding  and  following  the  date  of  maximum. 

75  The  Ohaie,  Clspham  Common.  W.  E.  BbSLET. 


Changes  in  the  Stellar  Heavens. 

AsTBONOMEBS  would  like  to  know  what  the  appearance  of  the 
heavens  was  about  the  dawn  of  human  history,  say  6000  years  ago, 
and  whether  any  of  the  stars  then  visible  have  since  disappeared, 
or  have  increased  or  diminished  in  brightness.  But  no  such 
knowledge  is  available,  either  in  the  form  of  maps  or  catalogues, 
and  we  must  be  content  with  the  catalogues  and  descriptions 
which  have  been  made  in  more  modern  times. 

The  first  known  catalogue  of  stars  was  made  by  Hipparchus 
about  1 34  B.C.  The  next  catalogue  was  constructed  by  Ptolemy, 
who  observed  at  Alexandria  between  the  years  a.d.  127  and 
A.D.  151,  and  is  contained  in  the  7th  and  8th  books  of  the  famous 
'  Almagest.'  It  seems  doubtful,  however,  that  Ptolemy's  catalogue 
represents  genuine  observations  made  by  Ptolemy  himself,  or  is 
merely  the  catalogue  of  Hipparchus  slightly  modified.  However 
this  may  be,  we  have  a  catalogue  or  description  of  the  heavens  made 
in  the  tenth  century  by  the  Persian  astronomer  Al-Sufi,  which  is 
undoubtedly  the  result  of  original  observations  made  by  Al-Sufi 
himself,  and  it  is  the  oldest  catalogue  on  which  we  can  place  any 
reliance.  This  most  interesting  and  valuable  work  is  preserved  in 
two  Arabic  manuscripts,  one  in  the  Eoyal  Library  of  Copenhagen 
and  the  other  in  the  Imperial  Library  of  St.  Petersburg*.  A  French 
translation  of  these  manuscripts  was  published  in  1874  by  the 
Danish  astronomer  Schjellerup,  and  some  account  of  a  comparison 
1  have  made  of  this  work  with  modern  observations  may  prove  of 
interest. 

Not  very  much  is  known  of  the  details  of  Sufi's  life.  His  full 
name  was  Abd-al-rahman  Bin  Umar  Bin  Muhammed  Bin  Sahl 

*  There  are  also  three  copies  of  Al-Sufi's  work  in  the  Imperial  Library 
of  Paris,  but  these  are  inaccurate.  There  is  also  one  in  the  British  Museum 
and  another  in  the  Indian  Office  Library  ;  but  these  are  imperfect,  conaideralde 
portions  of  the  original  work  being  missing. 
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Aba'l-husaia  al-Stifi  al-Bazi.  The  name  Sufi  indicates  that  he 
belonged  to  the  sect  of  Sufis,  and  the  name  Bazi  that  he  lived  in 
the  town  of  Eai  in  Persia,  to  the  east  of  Teheran.  He  was  born 
on  Dec.  7,  a.d.  905,  and  died  on  May  25,  986,  so  that,  like  many 
other  astronomers,  he  lired  to  a  good  old  age*  According  to 
ancient  authorities,  Al-Sufi  was  a  very  learned  man,  who  lived  At  the 
courts  of  Shirag  and  Bagdad  under  Adhad-al-Davlat  of  the  dynasty 
of  the  Bui'des,  who  was  then  the  ruler  of  Persia.  He  was  held  in 
high  estimation  and  great  favour  by  this  prince,  who  said  that 
^*  Abd-al-rahman  al-Sufi  taught  me  to  know  the  names  and  positions 
of  the  fixed  stars,  Scharif  Ibu  al-Aalam  the  use  of  astronomical 
tables,  and  Abu  Ali  al-Farisi  instructed  me  in  the  principles  of 
grammar."    Prince  Adbad-al-Davlat  died  on  May  26,  983  a.d. 

Al-Sufi's  description  of  the  fixed  stars  was,  it  is  true,  founded 
on  Ptolemy's  catalogue,  but  it  is  not  a  mere  translation  of  the  work 
of  his  predecessor.  It  is,  on  the  contrary,  a  careful  and  independent 
survey  of  the  heavens  made  from  his  own  personal  observations, 
each  of  Ptolemy's  stars  having  been  carefully  examined  as  to  its 
position  and  magnitude ;  and  Ptolemy's  mistakes  corrected.  Ai- 
Sufi's  work  also  contains  the  magnitudes  given  by  Ptolemy  (or 
Hipparchus),  which  makes  it  still  more  valuable,  as  Ptolemy's 
magnitudes  given  in  all  the  editions  of  the  'Almagest'  now  extant 
are  quite  unreliable. 

In  the  preface  to  his  work,  Al-Sufi  says  ♦ : — 

'*Ge  livre  renfermera  la  description  des  quarante^iiiiit  constella- 
tions, traitera  des  etoiles  de  cbaqve  figure,  de  leur  nombre,  de  leurs 
positions  par  rapport  k  la  figure  elle-mdme  et  au  zodiaque  en  leurs 
longitudes  et  leurs  latitudes,  enfin  du  nombres  de  toutes  les  dtoiles 
qui  ont  ete  observ^es,  soit  dans  les  constellations,  soit  hors  des 
constellations." 

Al-Sufi's  description  of  the  position  of  each  star  he  observed  is 
generally  so  clear  that  there  is  no  difficulty  in  identifying  the  star 
referred  to.    With  reference  to  these  positions,  compared  with  the 

C'tions  given  by  Ptolemy,  he  says: — **Entre  F^poque  .pour 
I'elle  nous  avons  fix^  les  positions  des  etoiles  dans  ce  livre,  c'est- 
i-^ire  Fan  1276  d'Alexandre  t  (c£zt2*^i(rama>'n)  et  I'observation  de 
Menelaiifl,  il  s'est  ecoule  huit  cent  soixante-six  ans.  Le  mouvement 
des  Etoiles  dans  cet  intervalle,  en  le  supposant  d'un  degre  en  soix- 
ante-six  ans,  a  du  etre  de  13^  f  environ.  Si  nous  en  retranchons 
25',  Taddition  faite  par  Ptolemee  h  cbaque  ^toile,  il  nous  restera  ce 
qu'il  faut  ajouter  aux  lieux  assign^  par  Ptolemee  dans  son  livre, 
c'est-Wire  i2°42«  Le  lieu  d'aZ-firmU:  sera  done,  pour  le  com- 
mencement de  Tan  1276  <i' Alexandre,  dans  9^  22'  de  la  Balance,  et 
la  plus  boreale  des  trois  du  front  du  Scorpion  se  trouvera  dans 
19^  2'  du  Scorpion:  et  telle  sera  I'addition  a  faire  k  toutes  les  autres 
etoiles. 

*  In  all  the  extracts  from  Al-Sufl*8  work  in  the  prffent  paper,  I  quci3  frjm 
8chjellerup*s  French  translation  of  the  Persian  manuscripts. 
t  This  date  correspondi  to  (he  beginning  of  the  year  964.  a  j>. 
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*'  Quant  aux  latitudes,  elles  seront  lea  mSmes  que  celles  de  Pto]^ 
roee,  parce  que  les  ^toiles  toumant  autour  des  poles  du  zodiaque, 
les  latitudes  ne  chaugent  pas. 

''  Quant  aux  grandeurs  des  etoiles  nous  le  marqueron»  teUes  q%u 
nous  les  avons  vues  de  nos  projtres  yeuxP  * 

As  an  example  of  the  care  and  accuracy  of  Al-^ufi's  descriptions 
of  the  stars,  I  quote  the  following  with  reference  to  the  stars  in 
the  north  of  Serpens,  which  lies  south  of  Corona  Borealis.  If  the 
reader  will  compare  Al-Sufi's  description  with  a  star  atlas  he  will 
see  how  careful  and  accurate  Al-3un  was :; — 

*'Entre  ]a  4'  \&  Serpentis]  qui  se  trouve  au  commencement  du  cou 
et  cette  7*^  etoile  \l  Serpentis],  il  7  a  une  [x  Serpentis]  de  la 
cinqui^me  grandeur  dont  Ptol^m^  n'a  pas  parle.  Eile  est  eloignee, 
a  vue  d'oeil,  environ  d'une  coudee  de  la  4®  vers  le  sud.  Puis  le 
Serpent  s'^tend  vers  le  sud,  en  s'inclinant  un  peu  vers  Torient, 
jusqu'aux  deux  Etoiles  contigues,  dont  la  plus  horeale  est  de  la 
quatri^me  grandeur,  savoir  la  8*  [X  Serpentis],  la  9®  [a],  la  plus 
meridionale,  est  de  la  troisieme* grandeur.  La  10^  [«]  reste  en  arri^re 
de  ces  deux  etoiles,  s'inclinant,  k  vue  d'ceil,  i  une  coudee  de  la  9* 
vers  le  sud.  £lle  est  des  moindres  de  la  troisieme  grandeur,  tandis 
que  Ptolemee  la  dit  ahsolument  de  troiseme.  La  plus  brillante  de 
ces  trois  etoiles  est  la  9*  [as  it  is  to-day],  et  c'est  elle  que  Ton  marque 
surFastrolabe  etque  Ton  nonime  nuk  al-haija,  lecou  du  Serpent.  Les 
7%  9*  et  10®  forment  une  ligne  d'une  legere  courbure,  de  maniere 
que  la  ligne  droit  qui  joint  la  7®  avec  la  io%  passera  entre  les  deux 
contigues,  savoir  les  8®  et  9*,  laissant  vers  le  sud  la  brillant  9* 
etoile." 

The  above  is  a  good  specimen  of  Al-Sufi's  descriptions  of  the 
stars,  and  a  very  clear  and  accurate  account  of  the  positions  of  the 
stars  referred  to  as  they  appear  at  present.  The  magnitudes 
assigned  to  these  stars  by  Al-Sufi  are  also  in  fairly  good  agreement 
with  modem  estimates  and  measures. 

With  reference  to  the  *'  coudee,"  the  measure  of  apparent  dis* 
tance  generally  used  by  Al-Sufi,  he  says,  in  describing  the  constella- 
tion Auriga,  '*  Une  coudee  entre  deux  etoiles  culminantes  mesuree 
en  degres  sur  I'une  des  grands  ceccles  qui  se  trouvent  sur  les  globes, 
est  h  peu  pr^  2°  20'."  He  sometimes  speaks  of  an  *'  empan  "  as 
the  distance  between  two  stars.  This  is  one-third  of  a  '^  coudee,'* 
or  about  47'  of  arc. 

As  I  have  said,  most  of  Al-Sufi's  stars  can  be  easily  identified 
on  modem  star  maps,  or  in  the  sky  ;  but  this  identification  is  in  a 
few  cases  difficult  and  puzzling,  and  in  the  following  pages  I  will 
consider  the  most  remarkable  of  these  difficulties  together  with 
other  points  of  interest.  I  will  also  consider  discrepancies  between 
the  magnitudes  of  certain  stars  aa  given  by  Al-Sufi  and  those 
determined  by  modern  estimates  and  photometric  measures.  I  will 
taJie  the  constellations  in  the  order  given  by  Al-Sufi. 

*  The  italios  are  mine. 
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Ursa  Major,  or  the  Great  Bear. — ^With  reference  to  the  faint 
star  Aleor,  near  (,  which  was  called  aUsuha  by  the  Arabians,  Al- 
Sufi  quotes  the  Arabian  proverb  **  Je  lui  fais  voir  al-suha  et  il  me 
montre  la  lune,**  which  seems  to  show  that  it  was  a  conspicuous 
object  to  the  Arabian  astronomers.  Sufi  sajs  that  the  Arabs 
called  the  well-known  pairs  of  stars  below  "  the  Plough "  (viz. : 
y£,  A/1,  and  ic)  by  the  name  of  '^  Sauts  des  Gazelles,"  v^  being  the 
first  Saut,  A/1  the  second  Saut,  <«  the  third  Saut.  With  reference 
to  eight  stars  outside  the  old  figure  (the  extems,  as  Al-Sufi  calls 
them),  there  is  considerable  difficulty  in  identifying  two  of  them, 
viz.  the  sixth  and  seventh.  The  first  of  these  eight  stars  is 
clearly  a  (Flamsteed  12)  Canes  Yenatici,  and  the  second  /9  of 
the  same  constellation.  The  latter  star  has  probably  somewhat 
increased  in  brightness  since  Al-Sufi's  time,  as  he  rates  it  5th 
magnitude,  whereas  it  is  now  nearer  4.  The  3rd  and  4th  stars 
are  Flamsteed  40  and  38  Lyncis  respectively,  and  the  5th  seems  to 
be  Fl.  10  of  Leo  Minor.  The  6th  and  7th  are  not  identified  by 
Schjellerup,  but  from  the  positions  given  by  Al-Sufi,  the  6th  may 
perhaps  be  10  of  Ursa  Major  and  the  7th  Fl.  35  of  the  Lynx.  10 
is  now  about  the  4th  magnitude,  as  stated  by  Al-Sufi.  The  5th, 
6th,  7th,  and  8th  stars  were  not  mentioned  by  Ptolemy. 

Draco. — In  the  case  of  the  stars  numbered  10  and  11  in  this 
constellation  by  Al-Sufi,  there  is  a  remarkable  discrepancy  between 
his  estimates  of  theii'  magnitude  and  the  results  of  modem  esti- 
mates and  photometric  measures.  Al-Sufi  says :  '*  L'une  des  ces 
etoiles,  la  10*,  est  la  plus  m^ridionale  dn  cote  ant^rieur  du  quadri- 
lateral et  des  petites  de  ia  troisi^me  grandeur.  Ptol^^  la 
dit  de  la  quatri^me.  La  ii%  la  plus  bor^le  du  mdme  cote,  est 
de  la  quatri^me  grandeur .''  From  this  it  is  clear  that  10  is  ir 
Draconis  and  11  I  Draconis.  Now  it  was  estimated  5th  mag- 
nitude by  Argelander  and  Heis  and  was  measured  4*55  at 
Harvard,  whereas  I  was  rated  3rd  magnitude  by  Argelander  and 
Heis  and  was  measured  3*21  at  Harvard.  It  seems  probable 
therefore  that  one  or  both  of  these  stars  may  have  changed  in 
brightness  since  Al-Sufi's  time,  unless,  indeed,  Al-Sufi  has,  by 
mistake,  interchanged  the  magnitudes  of  I  and  ir,  which  seems 
improbable. 

With  refereooe  to  the  stars  ^  and  x  Draconis,  Al-Sufi  says  that 
^  **  est  la  plus  boreale  ^  des  deux  et  la  plus  brillante."  But  modem 
estimates  and  measures  make  f  decidedly  the  fainter  of  the  two. 

tis  a  suspected  variable.  The  star  m  Draconis  has  probably 
nghtened  since  Al-Sufi's  time,  for  Ptolemy  and  Al-Sufi  made  it 
6th  magnitude,  whereas  Argelander  and  Heis  rated  it  5,  and  it  was 
measured  4*86  with  the  photometer  at  Harvard. 

Bodtf9. — Both  Ptolemy  and  Al-Sufi  rated  e  Bootis  3rd  magnitude 
and  94  m.     At  present  c  is  about  2  magnitudes  brighter  than  a. 

*  That  is  nearer  to  the  p(de  of  the  ecliptic,  not  to  the  pole  of  the  equator. 
Recent  apectrofloopic  obaenrationa  by  Prof.  Campbell  show  that  x  Draconis  is 
a  doee  binary  star.    The  period  is  about  282  days. 
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Corona  Borealii, — Both  Ftolemy  and  Al-Sufi  make  e  and  t  4th 
magnitude ;  but  at  present  €  is  about  one  magnitude  brighter  than 
I,  which  has  probably  faded  since  Al-Sufi's  time. 

Hercules. — Ptolemy  and  Al-Sufi  made  ^  and  v  the  same  magni- 
tude, but  /I  is  now  at  least  a  magnitude  brighter  than  v.  Al-Sufi 
made  u  HercuUs  4th  magnitude  and  x  Herculis  5th  magnitude, 
reversing  Ptolemy's  estimate,  but  now  the  relative  brightness  is 
again  reversed. 

Cygnus. — The  star  Elamsteed  47  of  this  constellation  would  seem 
to  have  brightened  since  Al-Sufi's  time.  He  estimated  it  6tb  magni- 
tude, but  it  was  rated  5-6  by  Argelander  and  Heis,  and  was  mea- 
sured 4*77  at  Harvard, or  nearly  equal  to  Elamsteed  39,  which  Al-Sufl 
rated  4-5.  There  can  be  no  doubt  as  to  the  identity  of  the  star  re- 
ferred to  by  Al^ufi,  for  he  says :  "  au-devant  de  la  10"  [c  Cygni]  du 
coude  gauche  se  trouvent  quatre  ^toiles  de  meme  forme  qu'al-avdi'iz^ 
qui  consiste  des  quatres  ^toiles  dans  la  tete  du  Dragon.  Les  deiiz 
pr^cedentes  pres  I'une  de  I'autre,  sont  des  petites  de  la  quatrieme 
grandeur,  la  m^ridionale  (PL  41)  etant  un  pen  plus  briliante  [as 
it  is  at  present],  et  les  deux  suivantes  ont  leur  distance  mutuelle 
plus  large.  La  m^ridionale  de  ces  [Fl.  52]  deux  suivantes  est  la 
cinqui^me  grandeur,  ct  la  boreale  [Fl.  47]  de  la  sixieme."  It  is 
curious  that  Al-Sufi  does  not  mention  p  Cygni,  which  lie^  not  far 
from  £  [Al-Sufi's  14th  star],  p  is  now  about  the  4th  magnitude 
and  slightly  brighter  than  r  and  v  Cygni,  which  Al-Sufi  mentions, 
and  rates  as  4-5  magnitude. 

Cassiopeia,  —  Schjellerup  identifies  Al-Sufi's  8th  star  of  this 
constellation  with  /n.  I  prefer  d^  however,  as  Al-Sufi's  description 
applies  equally  well  to  it,  and  as  it  is  brighter  than  /i  it  was  prob- 
ably the  star  observed  by  Al-Sufi.  The  t>vo  stars  he  close  together, 
and  it  seems  altogether  improbable  that  Al-Sufi  should  have 
recorded  the  fainter  star  and  omitted  the  brighter.  Further,  the 
magnitude  given  by  Al-Sufi,  4*5,  is  quite  correct  for  0.  Possibly, 
however,  Al-Sufi  may  have  seen  the  two  stars  as  one.  Schjellerup 
makes  the  9th  star  61,  but  from  Al-Sufi's  description  it  is  clearly 
f  Cassiopeite,  as  pointed  out  by  Peirce  some  years  ago.  Al-Sufi's 
13th  star,  p  CassiopeisB,  seems  to  have  increased  in  brightness  since 
his  time.  He  says  it  "  est  une  petite  etoile  de  la  sixieme  gran- 
deur." But  it  was  rated  5th  magnitude  by  Argelander,  5-4  by 
Heis,  and  was  measured  4*56  at  Harvard.  J.  E.  Go&£. 

[To  be  conlinued.] 


James  Edward  Keeler*. 

The  announcement  of  the  death  of  Prof.  J.  E.  Keeler,  Director  of 
the  Lick  Observatory,  which  occurred  oii  August  12th  last,  must 

*  From   Naiurtf  Sept.   20.      Abridged   from   Obituary  Notice   by   Pror. 
Q.  £.  Hale. 
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come  as  a  surprise  and  a  shock  to  all.  He  was  barely  43  years  of 
age.  It  was  known  to  his  friends  and  colleagues  that  he  had  been 
sufiEering  from  a  severe  cold,  but  there  had  been  no  intimation 
that  a  serioas  outcome  was  even  remotely  to  be  feared. 

James  Edward  Keeler  was  bom  at  La  Salle,  Illinois,  on 
September  8,  1857.  His  qualifications  for  scientific  work  clearly 
showed  themselves  at  the  John  Hopkins  University,  where  he 
took  an  undergraduate  course,  and  served  as  assistant  to  Prof. 
Hastings,  with  whom  he  observed  the  total  solar  eclipse  of  1878 
in  Colorado. 

Shortly  after  this  he  was  appointed  assistant  at  the  Allegheny 
Observatory,  where  he  had  an  important  part  in  the  long  series 
of  bolometric  investigations  carried  on  by  Prof.  Langley,  then 
director  of  the  Observatory.  In  July  1881  he  was  a  member  of 
Prof.  Langley's  well-known  expedition  to  Mount  Whitney,  in 
Southern  California,  where  an  extensive  region  in  the  extreme 
int'ra-red  of  the  solar  spectrum  was  discovered  with  the  bolometer. 
Later  he  studied  for  two  years  in  Berlin  and  Heidelberg  under 
Helmholtzand  Quincke,and  returned  to  the  Allegheny  Observatory, 
remaining  here  until  appointed  a  member  of  the  staff  of  the 
Lick  Observatory.  His  work  on  Mount  Hamilton  commenced 
in  1885,  and  for  some  time  he  was  the  only  astronomer 
at  the  Observatory,  which  was  still  in  process  of  construction. 
In  May  1891  he  was  elected  professor  of  astrophysics  in  the 
Western  University  of  Pennsylvania  and  director  of  the  Allegheny 
Observatory. 

Keeler's  work  at  the  Lick  Observatory  was  continued  in  a  most 
effective  manner  with  the  modest  instrumental  resources  at 
Allegheny.  With  a  full  understanding  of  the  art  of  making  the 
most  of  his  means,  he  took  up  photography  for  the  first  time,  made 
himself  thoroughly  famil>ar  with  photographic  processes,  and  then, 
with  the  aid  of  a  spectrograph  whose  general  design  has  been 
followed  in  the  construction  of  the  great  modern  spectographs  at 
Mt.  Hamilton,  Potsdam,  Poulkova,  and  Williams  Bay,  he  obtained 
the  photographs  of  the  spectra  of  red  stars  which  excited  so  much 
interest  at  the  dedication  of  the  Yerkes  Observatory.  He  also 
made  an  admirable  series  of  drawings  of  Mars,  which  was 
published  in  the  Memoirs  oi  the  Boyal  Astronomical  Society. 

In  the  spring  of  1898  Keeler  had  practically  decided  to  accept 
a  position  on  the  staff  of  the  Yerkes  Observatory,  and  would  have 
done  BO  had  he  not  just  then  been  appointed  director  of  the  Lick 
Observatory.  His  recent  work  on  Mt.  Hamilton  has  not  been 
confined  to  the  direction  of  the  affairs  of  a  great  observatory. 
The  remarkable  success  of  his  experiments  with  the  Crossley 
reflector,  of  which  a  full  account  is  fortunately  preserved  in  the 
June  number  of  the  Astrophysieal  Journal,  has  impressed  every 
one  who  has  seen  the  wonderful  photographs  of  nebulae  and  star- 
clusters  made  with  this  instrument. 

Of  Keeler*s  other  contributions  to  science  two  in  particular 
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deserve  present  mention :  his  determination  with  the  lAck  tele- 
scope of  the  motion  in  the  line  of  sight  of  the  phinetary  nebolao, 
and  his  demonstration  of  the  meteoric  constitution  of  Satom's 
rings.  The  memoir  which  describes  the  first  of  these  investi- 
gations abreadj  ranks  as  a  classic  of  astrophysi(!al  literature ;  while 
the  spectroscopic  demonstration  of  the  meteoric  constitutioa  of 
Saturn's  ring  is  perhaps  the  most  striking  of  the  many  effective 
applications  which  have  been  made  of  Doppler^s  fruitful  principle. 
Much  more  might  be  said  of  Keeler's  work,  but  this  should 
suffice  to  indicate  its  lasting  value.  It  is  a  satisfaction  to  add 
that  its  merit  has  been  widely  appreciated,  as  has  recently  been 
evidenced  by  the  award  of  the  Draper  and  Kumford  Medals.  He 
was  President  of  the  AstroDomicai  Society  of  the  Pacific  and  a 
councillor  of  the  Astronomical  and  Astrophysical  Society  of 
America.  He  was  elected  an  Associate  of  the  Boyal  Astronomical 
Society  in  1898  and  a  member  of  the  National  Academy  of  Sdencee 
at  its  last  meeting.  His  kindly  and  genial  manner,  combined 
with  unusual  tact  and  rare  judgment,  drew  to  him  many  friends, 
who  will  long  mourn  his  loss. 


CORRESPONDENCE. 

To  the  EdUort  of  *  TTie  Observatory.' 

The  Total  Eclipse  0/1851. 
Gentlembn, — 

The  owner  of  the  now  famous  Note-Book  asks  in  your 
June  number  (vol.  xxiii.  p.  262),  '^How  often,  if  ever,  has  the 
track  of  totality  included  an  observatory  of  any  note?''  Mr. 
Crommelin,  in  the  following  number  (p.  288),  reminds  us  t^at  the 
total  eclipse  of  17 15  was  observed  by  Elamsteed  at  the  Bojral 
Observatory,  Greenwich.  Perhaps  I  may  be  allowed  to  call  atten- 
tion to  the  fact  that  the  totality  of  that  of  Jaly  28,  1851,  passed 
over  Konigsberg,  which  had  been  made  so  illustrious  by  the  labours 
of  Bessel,  but  who  had  died  about  five  years  before.  The  eclipse, 
however,  was  observed  by  Dr.  Busch,  then  the  Director,  and  by 
his  request  a  daguerrotype  of  it  was  taken  by  Berkowski  with  the 
heliometer,  which  is  the  earliest  instance  of  the  application  of 
photography  to  solar  eclipses.  It  was  taken  after  an  exposure  of 
84  seconds,  and  an  engraviDg  from  it  is  given  in  the  26th  volume 
of  the  Konigsberg  observations,  which  is  reproduced  in  Banyard's 
well-known  eclipse-volume  (vol.  xli.)  of  the  *  Memoirs  of  the  Boyal 
Astronomical  Society.'  It  is  there  attributed  to  Dr.  Busch,  as  it 
also  is  in  Mrs.  Todd's  valuable  work  on  <  Total  Eclipses  of  the  Sun' 
(p.  120).  Busch,  indeed,  discusses  it  in  the  above  volume  of  the 
Konigsberg  observations,  but  does  not  omit  to  tell  us  that  the 
actual  artist  was  Berkowski,  whom  he  speaks  of  as  one  of  the  most 
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•kilful  daguerrotypists  in  the  town.  In  comparing  the  result 
with  photographs  taken  daring  later  eclipses,  it  is  o£  course  to  be 
remembereid  that  on  that  occasion  a  maximum  of  solar  spots  had 
passed  about  two  years  before.  Yours  faithfully, 

BlM^hMth,  1900,  Aug.  8.  W.  T.  Lrsry. 


The  Lost  Pleiad. 

OSNTLEHEy  — 

It  is  well  known  that  the  attribution  of  seven  stars  to  the 
Pleiades  was  very  widely  diffused  in  ancient  times,  and  also  that 
one,  theace  called  the  lo<)t  Pleiad,  bad  become  invisible,  for  which 
a  mythological  reason  was  invented.  Aratus,  however,  seerns  to 
have  thought  that  the  idea  was  simply  a  bluuder,  and  that  ic  was 
impossible  one  could  have  been  really  lost.  The  line  iu  Ovid's 
'  Fasti '(iv.  170), 

Que  septem  dici,  sex  tftmen  esse  solent, 

is  quoted  by  Airy  in  the  paper  in  the  Monthly  Notices  (vol.  xxiii. 
p.  175),  in  which  he  says  that  a  member  of  his  family  marked  the 
positions  of  twelve  seen  with  the  naked  eye,  which  were  afterwards 
identified  by  himself.  Hyginus,  who  was  contemporary  with 
Ovid,  writes  in  his  *  Astronomicon '  (ii.  21) : — 

Urn  numero  leptem  diountur,  sed  nemo  ompUus  sex  potest  yidere. 

Nevertheless,  so  firm  was  the  belief  that  there  were  or  had  been 
seven,  that  '<  the  seven  stars  "  was  one  of  the  designations  of  the 
cluster.  That  it  is  referred  to  in  Job  ix.  9,  xxxviii.  31,  and 
Amos  T.  8,  under  the  Hebrew  word  Kimah,  there  can  be  little 
doubt.  The  Vulgate,  however,  takes  it  to  be  Arcturus,  but  Luther 
(influenced  probably  partly  by  the  Septuagint)  substitutes  ^^  die 
Glucke,"  the  clucking  hen,  the  hen  and  chickens  being  a  well- 
known  designation  of  the  Pleiades.  Coverdale  evidently  follows 
this,  for  he  translates  **  the  seven  starres,"  and  affixes  a  marginal 
note  to  Job  ix.  9,  '*  Some  call  these  seven  starres  the  cluck-henne 
with  hir  chekens."  The  Authorized  Version  substitutes  '^  the 
Pleiades  ^  in  both  the  above  places  in  Job,  but  retains  '*  the  seven 
stars  "  in  the  passage  in  Amos,  undoubtedly  meaning  by  the  ex- 
pression the  Pleiades,  by  which  the'Bevisers  transkte  the  Hebrew 
word  throughout. 

The  tradition  Uiat  there  were  or  had  been  seven  stars  must  have 
been  founded  on  some  persons  having  seen  or  thought  they  saw 
that  number  in  the  group.  But  it  is  surely  very  remarkable 
that  there  is  no  record  of  more  than  six  having  been  seen  until 
Masthn,  the  preceptor  of  Kepler,  who  in  1579  registered  the 
positions  of  eleven  (see  Winnecke's  paper  in  Monthly  Notices, 
vol.  xxxix.  p.  146,  where  these  are  given  from  the  *  Historia 
CoBlestis'of  Albert  Curtz  or  Curtius,  which  appeared  in  1666), 
and  he  is  stated,  though  somewhat  doubtfully  (**  nisi  fallor '')  by 

VOL.  xxm.  2  fl 
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Kepler  (Frisch's  edition  of  hia  works,  vol.  iL  p.  500)  to  have 
seen  no  fewer  thaa  fourteen. 

Miss  Gierke,  in  the  chapter  (xv.)  on  the  Pleiades,  in  her 
'  System  of  the  Stars'  (p.  220),  points  out  the  changes  of  brightness 
that  must  have  taken  place  in  several  of  the  stars  in  the  cluster. 
Ptolemy  catalogues  only  four,  and  if  Alcyone  (now  so  much  tiie 
brightest)  is  one  of  these,  it  was  then  of  much  feebler  light  than 
it  is  now.  She  therefore  thinks  there  is  much  to  be  said  for 
Prof.  Pickering's  suggestion  (Ast.  Nach,  No.  2934,  vol.  cxziii. 
col.  95)  that  the  star  now  called  Pleione  is  really  the  lost  Pleiad. 
This  is  founded  on  a  peculiarity  in  its  spectrum,  simihir  to  that  of 
P  or  34  Cygni  *,  which  underwent  remarkable  changes  of  bright- 
ness in  the  seventeenth  century,  but  has  remained  of  the  same 
magnitude  (about  5^)  since.  "  A  similar  change  in  Pleione/' 
remarks  Prof.  Pickering,  "  would  render  seven  stars  visible  in  the 
Pleiades  to  ordinary  eyes."  That  seven  really  were  so  in  former 
times  can  scarcely  admit  of  doubt.  Yours  faithfully, 

Blackheath,  1900,  Sept.  3.  W.  T.  Lynw. 

Prevalence  of  Fireballs  on  Sundays. 
Gentlemen, — 

The  talented  and  genial  author  of  the  *'  Note-Book  "  refers 
(Observatory,  September)  to  an  instance  in  which  it  would  appear, 
from  the  very  suggestive  names,  that  a  meteor  had  selected  the 
places  over  which  it  passed !  This  allusion  leads  me  to  remark 
upon  another  feature  in  regard  to  apparitions  of  meteors,  viz.,  the 
disposition  of  fireballs  to  appear  on  Sunday  evenings  !  My 
attention  was  drawn  to  the  circumstance  many  years  ago,  and 
experiences  of  the  last  few  months  seem  to  have  amply  supported 
the  idea,  large  meteors  having  appeared  as  follows  : — 
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During  recent  years  a  considerable  number  of  these  bodies  have 
l)een  visible  on  sabbath  evenings,  and  the  following  are  a  few 
brilliant  specimens : — 

*  Perhaps  it  may  not  be  out  of  place  to  refer  here  to  two  letters  of  min«  on 
this  star  in  the  Observatory,  toI.  ix.  p.  3 14,  and  Tol.  xiii.  p.  244. 
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But  it  is  difficult  to  find  any  effective  cause  for  an  undue 
prevalence  of  fireballs  on  any  particular  day  of  the  week.  There 
may  be  something  in  the  fact  that  in  towns  there  is  less  artificial 
light  on  Sunday  evenings,  and  people  might  more  readily  notice 
meteoric  appearances  than  on  other  nights.  Moreover,  many 
persons  stroll  about  in  the  suburbs,  and  would  be  likely  to  witness 
any  conspicuous  appearance  in  the  sky. 

I  have  amused  myself  by  consulting  a  large  number  of  fireball 
records  for  the  years  previous  to  1890,  and  found  the  days  of  the 
week  on  which  they  appeared.  There  seems  to  be  little  cor- 
roboration of  the  view  that  Sunday  offers  a  favourable  night.  No 
doubt  the  idea  is  a  mere  impression  made  npon  the  mind  by  a  few 
striking  instances,  and  could  not  be  substantiated  by  an  exhaustive 
•earch  among  past  observations. 

Another  opinion  which  I  and  some  other  people  have  en- 
couraged is  that  Sundays  are  generally  clearer  and  afford  more 
sunshine  than  any  other  day  of  the  week.  This  is  doubtless 
a  mistaken  conclusion,  induced  by  the  remembrance  of  many 
fine  Sundays  when  leisure  has  enabled  us  to  fully  appreciate  them. 
I  have  never  consulted  meteorological  records  in  reference  to  the 
point,  but  it  seems  to  me  that  it  would  be  only  time  wasted  were 
any  serious  attempt  made  to  ascertain  whether  fireballs  or  fine 
weather  showed  a  predilection  for  Sundays.  But  some  of  our 
impressions,  though  probably  erroneous,  are  apt  to  linger  in  the 
mind,  and  we  find  it  difficult  to  put  them  entirely  on  one  side. 

Bithoprton.  BrbtoU  ^ours  faithfully, 

Sunday,  Sept.  13.  W.  F.  DbnitIKG. 


Position  of  the  Red  Spot  on  Jupiter  relative  to  the 
Hollow  of  the  S.  Equatorial  Belt. 

GlKTTiKinEir, — 

The  question  of  the  position  of  the  great  red  spot  on 
Jnpiter  with  respect  to  the  deep  hollow  or  bay  in  the  S.  equatorial 
Belt  opposite  to  it  in  1899  has  been  discussed  by  Mr.  W.  F. 
Denning  in  The  ObtervaUny  for  the  curreofc  year,  pp.  216,  286,  and 
by  the  writer  on  p.  255.  This  question  i8  one  of  real  importance 
in  connection  with  investigations  into  the  varying  rate  of  rotation 
or  motion  of  the  spot,  otherwise  I  should  not  have  returned  to  the 
subject.  For  nearly  20  years  observers  have  been  in  the  habit  of 
observing  the  spot  exclusively,  bat  during  the  past  two  or  three  years 
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some  observers  have  preferred  to  observe  the  transits  of  the  hollow 
instead  of  the  spot  itself,  on  accouDt  of  the  faintness  of  the  latter. 
It  is  obvious,  therefore,  that  the  question  of  the  position  of  the 
spot  relative  to  the  hollow  will  enter  into  every  attempt  to  eonnect 
the  observations  of  the  former  with  those  of  the  latter. 

It  will,  perhaps,  be  remembered  that  I  suggested,  as  an 
explanation  of  the  difference  between  the  observation?  of  Mr. 
Denning  and  myself,  that  possibly  the  full  length  of  the  epot  may 
not  have  been  seen  by  Mr.  Denning  on  account  of  the  faintness 
and  indefiniteness  of  its  extreme  preceding  end.  At  the  time  I 
could  only  venture  to  suggest  this  as  a  probable  explanation  of  the 
difference,  but  I  am  now  able  to  refer  to  a  paper  by  Prof.  Q-.  W. 
Hough,  in  the  May  number  of  the  Monthly  Notices,  which  I  think 
may  be  taken  as  evidence  in  the  matter. 

Prof.  Hough  has  discussed  his  measures  of  the  length  of  the  red 
spot  made  with  an  i8|-inch  refractor  and  comes  to  the  conclusion, 
(p.  548)  that  probably  the  spot  "  has  not  materially  changed  in  size 
during  the  past  20  years."  Mr.  Denning,  in  criticizing  my  obser- 
vations, appears  to  think  that  I  observed  the  spot  when  faint  of 
too  great  a  lensth,  whereas  I  measured  it  to  be  no  longer  than 
when  it  was  well-defined,  so  the  inference  is  that  Mr.  Denning 
himself  has  not  seen  the  whole  length  of  the  spot  during  its  recent 
period  of  faintness,  and  an  examination  of  the  drawing  of  Jupiter 
by  him  in  the  September  number  of  Knowledge  will  show  that  a 
very  slight  extension  of  the  faint  and  somewhat  indefinite  pre- 
ceding end  would  cause  the  spot  to  transit  slightly  before  the 
hollow. 

I  think  it  may  therefore  now  be  regarded  as  established  that  in 
1899  the  centre  of  figure  of  the  red  spot  did  really  slightly  precede 
the  centre,  or  middle  point,  of  the  hollow,  though  the  difference 
was  probably  only  very  slight  indeed.  It  is  at  any  rate  quite  cer- 
tain that  the  spot  did  not  follow  the  hollow. 

Yours  faithfully. 

Hove,  1900,  Sept.  17.  A.  Staklbt  Williamb. 


OBSERVATORIES. 

These  brief  reports  of  the  work  done  at  various  Continental 
Observatories  during  the  year  1899  have  been  abstracted  from  the 
*  Vier;eljahrsschriftder  Astronomischen  Qesellschaft,*  vol.  35. 

BAMBUitG.  Ernst  Marivig, — The  Schroder  refractor  has  been 
used  by  Dr.  Clemens  for  astronomical  photography,  with  which  he 
succeeded  in  detecting  a  variable  in  the  Pleiades  (JB.D.  +  24^-53 1). 
Much  time  was  given  to  observations  of  variables.  Diameters  of 
Sun  and  Planets,  position  of  Crater  Mosting  A,  and  observations 
of  Comets  Swift  and  Giacobini.    Meteorology.    I'ime  service. 
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BxsLiir.  W,  Foerster. — Prof.  Batbermaa  observed  with  the 
large  meridian  circle.  Prof.  Knorre,  with  a  double-image  micro- 
meter attached  to  the  6-iQeh  refractor,  continued  his  measures  of 
doable  stars.  Herr  Foerster  made  parallax  obsenrations  of  bright 
stars  with  small  proper  motions,  on  the  supposition  that  the 
apparent  fixity  was  due  to  a  more  or  less  coincidence  of  motion 
with  our  system.  The  annual  P.M.  of  a  Cygni  is  o'''oo4,  its 
motion  in  the  line  of  sight  8  km.  per  second ;  hence  if  we  were 
looking  from  a  direction  at  right  angles  to  our  present  direction, 
this  P.M.  would  be  some  40  times  larger,  and  the  star  would  have 
an  annual  parallax  of  o""io.     The  work  will  be  continued. 

Boxy.  F,  Kustner, — The  observatory  has  been  enriched  by  the 
installation  of  a  visual  and  a  photographic  telescope  on  the  same 
mounting.  The  lenses  are  by  Steinheil,  and  were  mounted  by 
Bepsold. 

The  visual  lens  is  360  mm.,  with  focal  length  5440  mm. 

The  photographic  lens  is  300  mm.,  with  focal  length  5130  mm. 

With  the  transit-circle  over  3000  star-positions  have  been 
obtained.  Prof.  Deichmiiller  spent  large  part  of  his  time  on  star 
magnitudes  for  the  Bonn  A.  G.  Catalogue.  Prof.  Miinaichmeyer 
looked  after  the  meteorological  work. 

Breslau.  J.  Franz, — Co-ordinates  of  150  Lunar  Craters  from 
Lick  photographs.  The  8-inch  Engelmann  refractor  has  been 
used  for  measurement  of  double  stars. 

DtyssELDOBF.  R,  Luther, — 94  observations  of  34  small  planets, 
making,  since  1848,  a  total  number  of  2245  observations  of  222 
planets  by  three  observers  only. 

GoTTnTGEK.  W.Schur, — With  heliometer  Prof.  Schur  obtained 
diameters  of  Sun  on  22  days,  and  diameters  of  the  large  planets. 
Double  stars  70  Ophiuchi  and  61  Cygni.  Parallax  measures  of 
61  Cygni  and  Polaris.  Prof.  Ambronn  used  the  great  heliometer 
for  similar  observations  and  for  comets. 

Haicbubo.  R,  Schorr, — Comets  and  small  planets.  Organiza- 
tion of  observations  of  November  meteors  in  a  number  of  districts, 
including  arrangements  for  photographing  the  shower.  At  the 
observatory  itself  149  meteors  were  observed  November  15-16. 
Time  service.     Chronometer  work. 

Heidelbebo  (Grand  Ducal).  W,  ValerUiner. — In  the  astro- 
nomical branch  the  transit  was  used  for  observations  of  refraction 
stars.  Sun  (^^  days),  comet  Swift  (11  days).  The  Steinheil  5-inch 
and  6-inch  refractors  for  eclipses,  occultations,  and  comets. 

Heidelbebo  (Grand  Ducal).  Max  Wolf, — In  the  astrophysical 
department  the  16-inch  Bruce  telescope  was  mounted  on  plans  de- 
signed by  Grubb,  and  a  large  number  of  photographs  of  different 
parts  of  the  sky  obtained  with  the  aid  of  the  6-inch  Yoigtlander 
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portrait-lenB,  which  has  been  regroand  and  now  gives  good  images. 
Observations  and  photographs  were  also  obtained  of  the  Solajr 
Eclipse,  1899,  June  7.  Great  attention  has  been  paid  to  the 
Zodiacal  Light.  The  observations  of  Perseids  and  Leonids  are 
published  in  the  Ast.  Nach.  Comet  Swift  was  photographed  on 
6  nights ;  Tuttle  on  i  night ;  Tempel  U.  on  2  nights;  Holmes 
1899  n.  on  3  nights;  Giacobini  1899  «  on  6  nights.  Drawings 
were  made  of  Mars,  Jupiter,  Saturn,  and  Venus. 

Jena  (University).  Otto  Knopf. — A  large  number  of  obser- 
vations of  small  planets  were  made  with  the  6|-inch,  including  92 
morning  and  evening  observations  of  Lis  for  Sun's  parallax. 
Time  service.    Meteorology. 

Jena  (Winkler).  W.  Winkler. — The  4-inch  triple  apro- 
chromatic  lens  from  Zeiss  was  teHted  on  double  stars  and  found 
satisfactory.  Occultations  ;  measures  of  double  stars.  Sun-spots 
were  observed  on  230  days. 

Kalogsa.  T.  Fentfi,  S.J. — Sun's  limb  examined  completely 
on  160  days  and  partially  on  31  days  ;  on  two  occasions  only,  in 
March,  was  the  limb  without  a  prominence  of  at  least  30"  altitude. 
Thirteen  were  noted  100"  alt.,  and  one  of  154".  The  Sun's  image 
was  projected  and  examined  on  220  days,  and  of  these  69  were 
free  from  spots. 

Kasan.  Z>.  Duhiago. — ^The  building  of  the  new  observatory  was 
commenced  1899,  May,  and  rapid  progress  made.  Prospect*  of 
instruments  being  installed  and  in  work  during  1900. 

Kiel.  H.  Krmtz. — Publication  of  the  *  Astronomische  Nach- 
rich  ten,'  *  Centralstelle  f  iir  astronomische  Telegramme.'  It  is  hoped 
soon  to  publish  the  results  of  a  comparison  of  the  Helsingfors 
Catalogue  with  older  catalogues — a  work  on  which  Herr  MoUer 
has  been  engaged.     Orbits  of  small  planets. 

KoNiGSDESG.  H.  Struve. — Latitude  variation.  Dr.  Cohn  has 
employed  the  13-inch,  measuring  200  interesting  double  stars; 
observations  of  small  planets,  especially  Eros ;  comets  Tuttle, 
Swift,  Tempel,  and  Giacobini;  drawings  of  Mars.  Dr.  Cohn  also 
used  the  6-inch  heliometer  for  parallax  work. 

Leipzig.  H.  Bruns. — Parallax  of  a  Draconis.  Diameters  and 
drawings  to  scale  of  Venus.  Lunar  surface  measurements.  Com- 
pletion of  Zone  Catalogue,  which  is  to  be  published  in  1900. 
Time  Service.     Meteorology. 

Milan.  O,  V,  SchiapareUi. — 18-inch  used  for  double-star  work 
and  observations  of  surface-markings  of  Mars.  Dr.  Celoria  used 
the  8-inch  for  double  stars.     Geodetic  work.     Meteorology. 


KoDAiKANAL. — Mr.  Michie  Smith's  Eeport  on  the  Kodaikanal 
and  Madras  Observatories,  over  both  of  which  be  has  now  control. 


Oct  1900.]  Observatories.  383 

for  the  year  1899- 1900  contains  little  of  astronomical  work  done, 
as  might  be  expected,  as  the  Director  has  been  but  a  short  time  in 
his  new  home,  and  has  been  hard  at  work  settling  down.  The 
folloMring  extracts  from  the  Report  are  interesting : — 

^  The  scheme  for  the  re-organization  of  the  Indian  Observatories 
having  come  into  operation  from  1899,  April  i,  the  Madras 
Observatory  was  from  that  date  transferred  from  the  Government 
of  Madras  to  the  Government  of  India,  and  the  former  Government 
Astronomer  became  Director  of  the  Kodaikanal  and  Madras 
Obflervatories.  Thus  ended  the  connection  between  the  Local 
Government  and  the  Observatory,  which  had  lasted  for  107  years, 
a  period  during  which  much  useful  work  had  been  done,  sometimes, 
indeed,  in  face  of  official  discouragement,  but  usually  with  the 
sympathy  and  support  of  the  Local  Government.  It  remains  to 
be  seen  whether  the  evident  advantages  of  the  direct  connection 
with  the  Imperial  Government  will  altogether  make  up  for  the 
drawbacks  arising  from  the  greater  distance  of  the  governing 
power.'' 

On  March  31st,  1899,  the  former  staff  of  the  Madras  Observatory 
was  reorganized.  The  chief  Assistant  retired  and  some  received 
appointments  at  the  uev\  observatory  at  Kodaikanal.  There 
appeared  to  be  no  difficulty  in  filling  the  posts  of  the  four 
Assistants,  which  are  occupied  by  Indian  subjects,  three  of  them 
being  graduates,  but  it  was  not  so  easy  to  till  the  subordinate 
posts.     Mr.  Michie  Smith  says : — 

**The  mechanic  first  appointed,  who  had  received  a  special  training 
at  the  School  of  Arts,  Madras,  took  fright  at  the  climate  and 
remained  only  two  days.  The  man  next  appointed  came  part  of 
the  way  and  then  turned  back.  The  man  finally  obtained  has  not 
the  same  qualifications  as  either  of  the  men  previously  appointed. 
Of  the  peons  first  appointed,  two,  who  were  pensioned  Sepoys, 
left  after  three  days,  on  the  ground  that  the  village  was  so  far 
away  that  they  could  get  no  one  to  drink  with.  Natives  who  come 
up  here  from  the  plains  at  first  find  the  climate  very  trying,  but 
if  they  can  be  persuaded  to  stay  for  a  few  months  they  find  that 
it  is  not  nearly  so  bad  as  they  at  first  thought.  The  appointment 
of  a  writer  has  not  yet  been  made,  as  there  is  no  house  for  him  to 
live  in." 

The  completion  of  the  building  has  proceeded  slowly*,  the 
Director,  it  appears,  owing  to  the  lack  of  skilled  workmen,  rivetted 
the  domes  with  his  own  hands.  He  has  set  up  clocks  and  some 
other  instruments,  including  a  seismograph,  which  appears  to  be  a 
necessary  instrument  in  the  locality,  as  on  1900,  Feb.  8,  an  earth- 
quake occurred  sufficient  to  crack  the  arches  in  the  Director's 
house  at  Kodaikanal.  Beyond  some  sextant  observations  for  time 
determination,  no  astronomical  work  has  been  done ;  but  for  this 
we  must  wait  for  subsequent  Beports. 


See  Obaervaicrt/,  1899,  December,  p.  453. 
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BiBSTON  Obsebtatobt,  Liyebpool. — The  Beport  from  this 
Obserratory  for  the  year  1899  is  essentially  of  the  same  nature  as 
that  for  the  preceding  year.  The  transit  instrument  has  been 
used  for  determination  of  time,  which  with  the  meteorological 
registration  and  chronometer  testing  forms  Mr.  Plommer^s  staple 
work,  and  besides  this  the  Eight  Ascensions  of  the  drcompoiar 
stars  in  Dr.  Auwers'  list  in  Ast,  Nadi.  No.  3440  have  been 
determined,  the  details  of  which  are  given  in  the  Beport.  The 
equatorial  has  been  used  to  make  observations  of  Swift's  comet 
and  of  the  diameters  of  the  larger  planets,  which  will  be  com- 
municated to  XhQ  Hoyal  Astronomical  Society. 


PUBLICATIONS. 

The  Path  of  the  Sun  ♦. — ^This  title  is  rather  misleading,  for 
at  fiffet  glance  it  gives  no  hint  that  the  book  is  other  than  an 
orthodox  work  on  astronomy ;  but  a  second  look  at  the  cover, 
which  is  adorned  by  a  diagram  contrasting  **  Supposed  Path  of 
Astronomers  " — a  straight  line — with  "  Beal  Orbit " — a  circle, — is 
sufficient  to  show  it  to  be  a  paradoxical  work  of  a  very  ordinary 
type.  The  author,  Mr.  William  Sandeman,  is  an  old  correspondent 
of  ours,  whom,  although  we  can  scarcely  agree  with  his  views,  we 
respect  for  his  consistency,  for  he  has  been  endeavouring  for 
years  to  get  a  hearing,  and  failing  this,  at  last  publishes  this  book, 
which  has  been  sent  us  for  review,  and  the  gist  of  which  we  think 
the  author  would  like  us  to  set  before  our  readers. 

Mr.  Sandeman  has  no  difficulty  in  accepting  the  astronomical 
facts  that  the  stars  gradually  change  their  positions  with  reference 
to  the  Earth's  orbit,  and  that  the  first  Point  of  Aries  changes  its 
position  among  the  stars  ;  that  is,  he  does  not  contest  the  ohterved 
phenomena  of  precession,  but  he  does  not  agree  that  these  result 
from  movements  of  the  Earth's  axis  and  of  the  plane  of  the  ecliptic. 
He  makes  the  curious  objection  to  the  first  of  these  that  the  move- 
ment is  so  slow  as  to  be  incredible,  and  substitutes  for  these 
generally  accepted  reasons  a  theory  that  the  Sun  moves  in  an  orbit 
whose  diameter  does  not  exceed  three  billion  miles  in  a  period  of 
about  25,800  years,  and  this  he  asserts  will  account  for  the 
phenomena  known  as  precession. 

This  is  the  main  point  of  the  book.  There  is  some  attempt  to 
pick  flaws  in  the  accepted  theory,  which  shows  incidentally  that 
the  author  has  read  mrny  books  on  astronomy,  but  there  is  no 
disproof,  nor  is  any  accurate  proof  of  his  own  scheme  given,  which 
we  must  tell  Mr.  Sandeman,  and  any  other  person  who  contem- 
plates writing  a  book  of  this  kind,  is  the  first  thing  to  be  done  if 

'*'  '  The  Path  of  the  Sun  ;  with  an  Exposure  of  the  Fallacy  of  the  Preoearion 
of  tlie  £quino]^es.'  By  W.  Sandeman,  F.C.A.  Sherratt  &  Hughes,  Manchoeter ; 
Sintpkin,  Mnrsball,  k  Co.,  London. 
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his  views  are  to  gain  a  hearing.  Let  him  turn  his  geometry  into 
arithmetical  formulte  (on  p.  69  it  is  stated  that  there  is  a  ditticulty 
in  doing  this,  but  there  should  not  be),  and  then  use  these  forraulffi 
to  convert  the  places  of  stars — several  stars  widely  distributed — 
given  in  one  catalogue  into  the  places  as  they  would  be  at  the 
epoch  of  another  catalogue,  and  compare  the  result  with  the  places 
of  this  last.  The  doctrine  of  Precession  of  the  Equinoxes  satisfies 
this  test ;  if  the  new  geometry  satisfies  it  equally  well  the  two 
doctrines  might  be  considered,  so  far,  on  a  par ;  and,  as  one  of 
Mr.  Saodeman's  correspondents  said — for  our  author  has  been 
fortunate  enough  to  elicit  opinions,  considerate  but  scarcely  en- 
couraging, from  several  persons  evidently  well  versed  in  the 
science — it  is  not  "  improbable  that  a  geometrical  arrangement  could 
be  conceived  which  would  account  for  the  motion  of  the  celestial 
bodies,  and  no  doubt  there  is  much  pleasure  in  the  mental  pleasure 
involved  in  its  construction,  but  the  geometry  generally  accepted 
as  true  will  continue  to  hold  its  ground  because  it  agrees  with 
dynamical  theories.''  Now  Mr.  Sandeman  occupies  a  little  space 
in  making  objections  to  the  dynamical  theory;  but  this  is  for 
the  moment  quite  beside  the  question — he  has  |i)t  yet  shown  the 
doctrine  of  precession  to  be  untrue  and  superseded  from  geometrical 
or  arithmetical  considerations. 


NOTES. 

Comet  Notes. — ^The  following  is  a  continuation,  for  Berlin 
midnight,  of  the  epbemeris  of  Comet  6  1900  (Borrelly-Brooks) 
{AH.  Nach.  3663) :— 


R.A. 

N.Dec. 

R.A. 

N.Bec. 

h  m   s 

68  11' 

h  m   8 

0   / 

3... 

.  14  32  S3 

Oct.  19.. 

.  14  56  27 

65  58 

7... 

•   U  38  55 

67  24 

23- 

.15   2  16 

65  4^ 

II.. . 

.  14  44  50 

66   47 

27.. 

.  15  8  8 

65  40 

15... 

.  14  50  38 

66   19 

3'-. 

.  15  14  2 

65  42 

Oct. 


The  brightness  at  the  beginning  of  the  month  is  ^  and  at  the 
end  of  the  month  ^  of  that  at  discovery. 

Search  ephemerides  of  Comet  1894  IV.  (E.  Swift)  and  1884  U. 
(Barnard)  are  given  in  Ast.  Natk,  3660,  3664 ;  but  the  circum- 
stances are  uniavourable,  and  the  chandbs  of  detection  very  slight. 

A.  C.  D.  C. 


Minor  Plaxet  Notes.— Signer  Millosoich  has  still  fuither 
revised  the  elements  of  (433)  Eros  with  the  aid  of  recent  ob- 
servations, and  obtains  the  following  values  after  applying 
perturbations : — 
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An  ephemeris  for  October  was  given  last  month. 

Two  new  planets  have  been  discovered,  both  by  Wolf  and 
Schwassmann  at  Heidelberg;  FJ  on  Sept.  16,  FK  on  Sept.  22. 
Both  are  of  the  13th  magnitude.  A.  €.  D.  0. 


A  NEW  FoBM  OF  HELiOMFrEB. — A  telescope  has  lately  been 
added  to  the  equipment  of  the  Moscow  Observatory  for  the  especial 
purpose  of  measuring  the  variation  of  the  solar  diameter  through- 
out the  year  and  the  form  of  its  disk.  The  instrument  in  some 
degree  is  like  a  heliometer,  for  the  object-glass  is  cut  in  two, 
along  a  diameter,  to  form  two  semi-circular  objectives,  but,  unlike 
the  heliometer,  these  halves  have  no  means  of  motion  relative  to 
one  another,  but  are  displaced  along  the  common  diameter  and  fixed 
with  such  a  distance  between  their  centres  that  the  two  images  of 
the  Sun  formed  at  the  focus  by  the  two  halves  of  the  objective  are 
nearly  in  contact  when  the  Sun  is  in  perihelion.  As  the  solar 
diameter  becomes  siDaller  the  interval  between  the  images  naturaUy 
increases,  and  the  increase  can  be  measured  with  au  ordinary  filar 
micrometer.  The  plate  in  which  the  two  half-objectives  are 
mounted  has  a  means  of  rotation,  so  that  any  diameter  of  the 
solar  disk  can  be  measured. 


A  KEW  Method  of  dbtebmining  Latitude  Variation. — It 
may  have  occurred  to  many  that  a  simple  and  obvious  efPect  of 
the  motion  of  the  pole  of  rotation  of  the  Earth  would  be  seen  in 
the  variation  of  the  azimuth  error  of  a  transit  instrument.  The 
position  of  a  meridian  mark  relative  to  the  instrument  would 
remain  constant  so  far  as  latitude  variation  is  concerned,  but  the 
position  of  the  meridian  on  the  Earth  as  determined  by  star 
observations  would  vary,  since  the  meridian  passes  through  the 
pole  of  rotation,  which  may  be  considered  a  moving  point.  So  that 
the  difference  of  azimuth  error  as  found  from  a  mark  and  from 
stars  should  show  a  variation  with  a  period  the  same  as  that  of 
the  variation  of  latitude.  "The  phenomenon  has  been  investigated 
on  these  lines  by  Mr.  J.  Weeder,  of  the  Leiden  Observatory,  who 
has  published  a  paper  entitled,  "  The  14-monthly  Period  of  the 
Motion  of  the  Pole  of  the  Earth  from  Determinations  of  the 
Azimuth  of  the  Meridian  Marks  of  the  Leidf'n  Observatory  from 
1882  to  1896,"  in  the  Proceedings  of  the  Amsterdam  Academy 
for  1900,  March  31.  The  investigation  though  simple  in 
principle  is  complicated  by  various  considerations,  one  such  being 
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the  want  of  stabilitj  of  the  meridian  marks,  these  accidental 
variations  throughout  the  period  having  "  been  greater  than  the 
variation  of  the  direction  of  the  meridian  resulting  from  the 
motion  of  the  pole";  but  after  eliminating  the  effect  of  such 
things  as  this,  the  author  evolves  a  formula  sensibly  of  the  same 
form  as  Dr.  Chandler's,  the  chief  differences  being  that  the  ampli- 
tude of  the  43o-da7  term  is  reduced  in  the  ratio  9 :  lo,  and  the 
epoch  of  this  term  is  altered  by  about  28  days. 


A  Daylight  Meteob. — Just  before  sunset  on  September  2,  a 
splendid  meteor  was  seen  by  observers  in  the  North  of  England 
and  Scotland,  and  in  Wiltshire.  The  accounts  generally  state 
that  there  was  a  sudden  flash  and  a  bright  streak  as  of  a  molten 
body  falling  in  a  vertical  direction,  leaving  a  column  apparently  of 
white  smoke  which  lasted  from  six  to  thirty  minutes  according  to 
different  observers.  Mr.  Denning,  writing  \n  Nature  of  Sept.  13, 
says  that  it  is  not  likely  that  the  exact  height  of  appearance  and 
disappearance  can  be  ascertained,  but  that  it  probably  disappeared 
over  Lancashire  at  a  height  of  twenty-five  miles  and  was  directed 
from  a  radiant-point  high  in  the  northern  sky.  The  long 
enduring  streak  or  cosmic  cloud  was  no  doubt  illuminated  by  the 
Sun's  rays.  

The  Astbonomische  Oesellsobaft  Stab  Catalogues. — The 
appearance  of  another  zone  catalogue — Leipzig  I.  -♦•10°  to  +15° 
(the  other  zone  allotted  to  this  Observatory  was  published  in 
1899)— calls  attention  to  the  fact  that  the  great  work  of 
cataloguing  all  the  stars  of  magnitude  9-0  and  brighter  between 
declinations  —  2°  and  +80°,  organized  by  the  German  Astronomical 
Society  about  the  year  1870^  and  afterwards  extended  to  declina- 
tion —  23^,  is  nearing  completion.  The  zone  catalogues  already 
published  are 


Albany   .... 

+   I  to  -h  5 

Cambridge  .. 

+  25  to  4-30 

Leipzig  L   .. 

-h   5  "  +10 

Bonn 

+  40  „  +50 

Leipzig  11. . . 
Berlin  A     . . 

+  10  „  +15 

Harvard 

■♦•50  »»  +55 

+  15  ,.  +20 

Helsingfors  . 

+  55  ».  +65 

Berlin  B    .. 

^-20  „  -1-25 

Christiania  . . 

+  65  „  +75 

Kasan 

+  75  »»  +80 

To  complete  the  original  scheme,  there  remain  to  be  published 
the  catalogues  from  Nikolajew  —2°  to  4-i°,  Leiden  +30**  to 
-^ZS"",  Lund  -1-35°  to  -1-40°,  Dorpat  +70*^  to  4-75°.  The 
catalogues  of  the  southern  zones  are  being  made  by  Strasburg 
-2''  to  —6°,  Vienna  (Ottakring)  —6°  to  —  Io^  Harvard  —10° 
to  —14°,  Washington  —14°  to  -i8^  Algiers  -18''  to  -23°. 
Dr.  Sdiorr,  of  Hamburg,  has  recently  published  observations 
which  will  go  to  form  a  similar  catalogue  of  the  zone  -I- 80^ 
to  -1-81°.  
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A  Sun  Pillab. — An  instance  of  this  rare  meieorological  phe- 
nomenon, seen  by  Mr.  J.  G.  Wood  from  Aylstone  Hill,  Hereford, 
on  September  5,  is  thus  described  by  him  in  Symons's  Jdetearologiedl 
Magazine. 

The  day  bad  been  warm,  with  dear  sky,  but  with  base,  not  taiBaieot, 
however,  to  obecure  the  outline  of  the  Black  Mounuins  (lo  milea  S.W.),  or 
that  of  the  MalTems  (19  miles  B.). 

Immediatelj  after  sunset  (645)  the  earth  shadow  was  very  distinot  and  dark 
in  the  east,  with  crimson  masses  of  light  cumuli  above  it ;  the  sky  overhead 
}>erfectly  clear.  Over  the  sunset  were  streaks  of  pale  golden  cirni%  across 
which  rose  vertically  a  beam  of  light,  of  darker  yellow.  This  continued, 
slightly  deepening  in  colour,  till  7  o'clock ;  between  which  time  and  7.20  it 
passed  through  orange  and  leds  to  a  deep  crimson,  and  resting  on  the  crest  of 
Oredenhill  it  resembled  a  tongue  of  fire  rising  out  of  the  hill.  lV>waid8  the 
end  of  this  period  two  spots  in  the  beam  gradually  became  brighter,  while 
the  rest  of  the  beam  (actually  or  by  contrast)  became  paler,  and  streaks  of 
light  green  showed  in  the  sky  on  either  side.  These  spota,  by  7.10,  had 
developed  into  sharply  defined  mock-suns,  of  the  same  apparent  diameter  as 
the  Sun  itself;  the  lower  one  resting  immediately  on  the  hill,  the  upper  one 
separated  from  the  lower  by  the  distance  of  two  diameters,  the  two  still 
connected  by  the  beam  (which  also  passed  upwards  for  some  distance  above 
the  upper  one),  and  both  of  deep  red,  as  of  the  sun  setting  through  smoke.  At 
7.Z5  the  upper  mock-sun  merged  into  the  band,  and  at  7.30  the  lower  one 
became  blurred,  while  the  whole  gradually  faded;  and  by  7.33  nothing 
remained  but  a  strong  after-glow  along  the  hills. 


Db.  Wislicknus  and  Copbenious. — The  great  value,  as  a  work 
of  reference,  of  the  *  Astronomischer  Jabresbericht  *  of  Dr.  Wis- 
licenus  makes  it  desirable  to  point  out  any  slip  therein.  In  a  note 
at  p.  46  on  Copernicus  attention  is  called  to  one  by  Mr.  Lynn  in 
Tol.  xxii.  p.  162  of  the  Observatory,  correcting  a  statement  in  the 
'  EncyelopsDdia  Britannico,'  that  Copernicus,  whilst  at  Borne  in 
early  life,  bad  the  friendship  of  Eegiomontanus  tliere ;  the  fact 
being  that  when  Eegiomontanus  died  Copernicus  was  only  three 
years  old,  and  had  not  yet  left  Thorn.  Copernicus,  in  fact,  was 
born  in  1473,  but  Dr.  Wislicenus  gives  the  date  as  1479,  three 
years  after  instead  of  before  the  death  of  Begiomoutanus,  which 
took  place  in  1476. 


The  Dare  Eifts  in  the  Cohona. — ^There  is  nothing  new  in  the 
Sun.  At  the  meeting  of  the  E.A.S.  in  June  1874  Mr.  Cowper 
Eanyard  read  a  paper  calling  attention  to  certain  dark  markings 
on  the  corona  as  shown  by  the  photographs  taken  at  the  Solar 
Eclipse  of  187 1  December,  which  he  suggested  were  actual  opaque 
bodies  between  us  and  the  corona.  The  idea  has  been  revived 
lately  by  Mr.  B.  W.  Maunder,  in  a  rather  different  form. 
His  suggestion  seems  to  be  that  the  dark  markings  on  photographs 
of  this  year's  eclipse  are  indications  of  dark  bodies  connected  in 
some  way  with  the  Sun ;  but  we  are  unable  to  give  his  views  with 
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accuracy,  for  our  information  is  derived  chiefly  from  the  daily  press, 
where  the  matter  has  in  some  cases  been  treated  rather  sen- 
sationally. Sir  Norman  Lockyer,  who  was  interviewed  oq  the 
subject,  is  reported  to  have  scouted  the  idea  as  ridiculous  and  so 
utterly  absurd  as  to  be  scarcely  worthy  of  contradiction. 


Ths  Wbatheb  is  Seftbmbbb. — A  somewhat  variable  month, 
cold  until  the  13th,  with  a  minimum  temperature  as  low  as  40^*4 
on  the  4th,  and  a  mean  for  the  period  2°  below  the  average. 
During  the  sacceeding  13  days  the  weather  was  warm  and  the 
mean  temperature  3°*2  in  excess  of  the  corresponding  average, 
the  shade-thermometer  on  the  warmest  day  rising  to  82°*6 ;  but 
this  value  has  been  exceeded  on  many  occasions  in  September  of 
preceding  years.  Sunshine  has  been  pretty  equally  distributed 
throughout  the  month,  the  amount  during  the  first  13  days  having 
been  74*5  hours,  and  during  the  latter  part  727  hours.  The  total 
amount  for  the  month  was  not  excessive,  being  33  hours  less  than 
the  amount  recorded  in  the  month  of  September  1895.  '^^^  rainfall 
up  to  the  26th  was  very  small,  amounting  to  o*66  in.  only,  the 
greater  part  being  due  to  one  day's  fall,  viz.  0-52  in.  on  the  ist. 
In  the  month  the  total  rainfall  amounted  to  1*14  in.  on  six  days. 


The  death  is  announced  of  Capt.  C.  Orde  Browne,  E.A.,  who 
will  be  remembered  as  one  of  the  observers  of  the  Transit  of 
Venus  1874,  when  he  occupied  the  Station  at  Mokattam,  Egypt. 
His  determination  of  the  differences  of  longitude  between  Mokat- 
tam and  Alexandria,  and  Mokattam  and  Sues,  are  links  in  one  of 
the  longitude  chains  connecting  Greenwich  and  Madras. 

The  Annual  General  Meeting  of  the  British  Astronomical 
Association  will  take  place  on  Wednesday,  October  31. 


From  an  Oxford  Notb-Book. 

The  meeting  of  the  British  Association  at  Bradford  this  year 
was  made  interesting  to  astronomers  by  the  formation  of  an 
Astronomical  Sub-section  under  the  presidency  of  Dr.  A.  A. 
Common,  who  gave  an  excellent  historical  address  on  astronomical 
instruments.  History  may  be  written  from  many  points  of  view, 
and  Dr.  Common  chose  a  somewhat  novel  method  of  considering 
the  development  of  the  telescope  by  following  the  changes  in  the 
observer's  position  : — 

We  haTe  watched  the  astronomer.  fir»t  obserTing  from  the  floor  level ;  then 
mounted  od  a  high  sonffold  like  Sir  William  Herschel,  Lassell,  and  Lord 
Rome  ;  then,  start ine  again  from  the  floor  level  and  usine  the  earlj  achromatic 
telescope ;  then,  as  this  grew  in  sise,  climbing  up  on  obserring  chairs  to  suit 
tlie  Tarious  pontions  of  the  eye-end  of  the  telescope,  as  we  see  in  Mr.  Newall's 
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great  telescope ;  then  brought  to  tha  floor  agaia  by  that  exoelleat  derioe  of  Sir 
Howard  Grubb,  the  rising  floor.  .  .  .  Then  we  hare  the  ideal  condition,  p%  in 
the  Equatorial  Ooad6  at  the  Paris  Obserratorj,  where  the  observer  sits  com- 
fortably sheltered,  and  looks  down  the  telesoopa,  and  from  this  position  can 
survey  the  whole  of  the  visible  heavens. 

The  address  goes  on  to  consider  the  coelostat,  and  the  possi- 
bility of  using  with  it  a  reflecting  mirror  of  (say)  200  feet  focal 
length,  giving  an  image  of  the  Moon  two  feet  in  diameter.  When 
Dr.  Common  talks  of  such  matters  we  know  that  it  is  no  mere 
theoretical  speculation,  and  we  shall  hope  to  hear  of  an  actually 
constructed  instrument  as  an  addendum  to  this  Address. 


'  Tii£BB  was  a  fair  sprinkling  of  papers  to  be  read,  of  which  the 
most  important  was  a  scheme  of  classifying  sun-spots,  by  Father 
Cortie.  He  has  apparently  found  it  possible  to  assign  all  spots  to 
a  series  of  well-defined  types,  and,  with  perhaps  a  little  revision  of 
nomenclature,  his  scheme  merits  a  carenil  trial.  Mr.  J.  Herschel 
described  his  method  of  recording  meteor-tracks  on  charts  where 
the  stars  showed  as  bright  points,  easily  seen  in  the  dark.  This 
method  renders  any  comprehensive  knowledge  of  the  stars  un- 
necessary, and  is  thus  specially  adapted  for  beginners.  It  has 
also  the  scientific  advantage  that  the  radiant  is  obtained  from  lines 
drawn  in  the  dark,  and  therefore  quite  independently.  There 
were  some  papers  on  the  recent  eclipse,  and  Mr.  Uinks  com- 
municated some  diagrams  which  will  be  useful  at  the  approaching 
opposition  of  Eros.  Altogether  a  very  fair  programme.  There 
are  so  many  meetings  of  astronomers  in  the  reguhir  session  that 
an  important  programme  in  September  is  not  to  be  expected ;  but 
the  new  departure  was  quite  sufficiently  successful  to  merit  a 
second  trial. 


Thb  astronomical  sub-section  met  on  two  days  only  of  the  six, 
so  that  on  the  other  four  we  were  able  to  attend  the  regular 
meetings  of  Section  A,  and  especially  to  hear  the  brilliant  address 
of  Dr.  Larmor  on  molecules  and  the  aether.  This  address  gave  us 
much  to  think  about  at  leisure,  as  Prof.  Carey  Foster  remarked  at 
the  close  of  a  most  interesting  meeting.  A  single  quotation  will 
indicate  its  searching  character : — 

A  vedry  large  amount  of  effort  has  been  expended  by  Maxwell,  Helmholtz, 
Heaviside,  Hertz,  and  other  authorities  in  the  attempt  to  express  the  meohaoical 
phenomena  of  electrical  action  in  terms  of  a  transmitting  stress  (in  the  medium). 
.  .  .  According  to  the  views  here  developed,  that  ideal  is  an  impossible  one ;  if 
this  could  be  established  to  general  satisfaction  the  field  of  theoretical  dta- 
cussion  would  be  much  simplified. 

This  threatened  destruction  of  the  ideas  which  we  imbibed  from 
Faraday  and  Maxwell  is  rather  distressing  to  some  of  us  who  have 
not  been  able  to  folbw  closely  the  recent  progress  of  physical 
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ideas ;  but  Dr.  Larmor  was,  throughout  his  Address,  ruthless  in 
churning  the  destruction  of  scaffolding  which  had  served  its 
purpose — and  this  purpose  he  defined  as  the  attainment  of  a 
mathematical  formula.  When  by  slow  degrees  we  had  climbed  up 
to  a  fundamental  equation  the  ladder  might  be  kicked  away,  the 
equation  pure  and  simple  was  now  all  we  wanted.  Prof.  Fitz- 
gerald rose  in  rebellion  after  the  Address  and  avowed  his  preference 
for  "plum-pudding"  physics — for  bmss  wheels  and  bands  (one 
wicked  reporter  wrote  **  brass  bands  ")  rather  than  an  equation 
with  integrals  in  it.  But  even  those  who  felt  soothed  by  this 
counterblast  knew  that  the  Address  was  really  good  for  them,  and 
they  must  \t\  and  digest  it;  and  really  when  I  read  it  again,  as  I 
have  jast  done,  it  is  a  very  good  address — the  right  adjective  is  not 
easy  to  find  ;  I  ^'as  going  to  say  **  scholarly."  Before  leaving  it,  I 
would  incidentally  call  attention  to  the  comparison  of  Helmholtz's 
recognition  of  the  permanent  state  of  motion  constituting  a  vortex 
ring,  and  the  consequent  discovery  of  the  types  of  permanent 
motion  in  a  fluid  system,  with  Q-.  W.  Hill's  introduction  of  the 
idea  of  permanent  orbits  into  astronomy. 


Tii£BE  was  a  good,  though  rather  long  "  Bed  Lions  "  dinner, 
but  the  proceedings  are  regarded  as  private.  This  privacy,  how- 
ever, may  be  considered  to  lapse  with  years,  and  there  can  be  no 
harm  in  recording  here  a  remark  which  I  am  told  was  made  by 
W.  K.  ClifPord  at  the  dinner  in  Bradford  27  years  ago.  He  said 
that  he  had  been  puzded  what  was  meant  by  an  "  ato^n,"  and  had 
had  the  curiosity  to  look  it  up  in  a  work  of  reference.  He  found 
the  entry : 

"  At  'ex,  Up  Chiarda  and."— See  Wellington,  Duke  of. 

Tliis  recalls  the  index  to  the  biography  of  Lord  Brougham  (?),  in 
which  one  of  the  references  was  to  Lord  B.'s  ^'  great  mind  " ;  and 
on  turning  to  the  page  indexed,  the  entry  was  found  to  be  that 
^*  Lord  B.  had  a  great  mind  to  commit  a  certain  witness  for  con- 
tempt of  court." 


The  scheme  for  a  general  subject-index  of  scientific  literature 
has  been  several  times  referred  to  in  these  notes,  rather  dis- 
l^aragingly,  and  in  the  course  of  many  conversations  I  have  not 
come  across  any  enthusiasm  for  the  project.  But  it  seems  to  be 
going  through,  for  the  substantial  reason  that  the  money  is  forth- 
coming in  some  way  or  other ;  and  if  this  is  the  case  we  must  do 
our  b^t  to  give  it  a  fair  trial.  There  is  no  doubt  of  the  usefulness 
of  such  an  index  if  it  can  be  provided  ;  the  chief  objection  to  it  is 
the  enormous  expense  and  trouble  for  a  comparatively  slight 
return.     But  if  the  question  of  expense  is  settled  by  those  who 
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make  it  their  concern,  we  should  be  worse  than  ungracioaB  to 
refuse  all  the  help  we  can  give.  At  the  present  moment  the  state 
of  affairs  seems  to  be  that  a  scheme  of  classification  has  been 
drafted  aud  circulated  for  criticism.  Perhaps  the  most  uaeful 
form  of  criticism  is  experimental,  and  by  way  of  testing  the  scheme 
I  ran  through  a  number  of  titles  the  other  day  to  see  how  the 
astroDomical  portion  of  the  scheme  would  work.  The  following 
are  some  of  the  titles  which  I  found  it  difficult  to  assign  to  their 
proper  headings — that  is  to  say,  to  assign  defiaitdy^  with  hxt  con- 
fidence that  some  one  else  would  do  it  in  the  same  way  ;  for  this 
should  be  an  essential  feature  of  the  classification  unless  the  work 
is  all  to  be  done  by  one  man : — 

Transmission  of  sunlight  through  tlie  Barih's  atmosphere. 
Atmospheres  upon  planets  unci  satellites. 
Occultations  of  stars  by  pl&nets. 

I'ime  determinations  by  obserrations  out  of  the  meridian. 
On  the  mechanical  conditions  of  a  swarm  of  meteorites  and  on  theories  of 
cosmogony. 

"  Astronomical  Photography." 
Determination  of  the  errors. of  the  Gape  r^seau. 
On  the  physical  constitution  of  the  Moon. 

Most  of  these  would  no  doubt  appear  under  several  headings  : 
but  this  is  not  a  complete  solution  of  the  difficulty,  unless  the 
series  of  headings  would  be  selected  in  the  same  way  by  everybody. 
One  minor  detail  peculiar  to  astrouomy  may  be  noticed  :  we  mnst 
settle  how  to  catalogue  individual  stars.  The  E.A.  changes  unless 
we  adopt  a  definite  epoch  (19000 ?),  and  there  are  objections  to 
using  the  constellations  for  cataloguing  purposes. 


The  third  edition  of  that  most  useful  work,  Lancaster's  Liti^ 
Generale  of  astronomers  and  observatories  (I  am  away  from 
references  and  cannot  give  the  exact  title)  is  getting  rather  out  of 
date.  Astronomers  will  be  glsd  to  learn  that  M.  Lancaster,  in 
response  to  numerous  requests,  intends  to  spend  his  leisure  in  the 
coming  winter  in  preparing  a  new  edition.  Donbtless  he  would 
be  glad  of  corrections  of  any  kind.  His  address  is  A.  Lancaster, 
Uccle,  Belgium. 


The  following  from  a  correspondent : — "  There  seems  to  be  a 
tendency  among  English-speaking  astronomers  to  send  letters  to 
Scandinavian  observatories  under  the  address  'Stemwarte.*  As 
this  word  is  only  intelligible  to  those  who  have  learnt  German,  it 
happens  now  and  then  (presumably  with  the  advent  of  a  new 
postman)  that  letters  thus  inscribed  only  reach  the  obj«tTvatory  by 
a  circuitous  route  ;  while  the  word  *  Observatorium/  either  in  the 
original  Iiatin  or  in  one  of  its  deri\  ed  forms,  is  intelligible  to  every 
•Scandinavian  postman. 
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The  Zodiacal  Light. 

As  the  Zodiac*!  Light,  which  has  been  brought  into  notice  by 
fneniben  of  recent  eclipse  parties,  is  a  little-known  phenomenon, 
it  is  thought  advisable  to  publish  a  concise  history  of  the  subject. 
The  following  two  papers  have  therefore  been  chosen  as  repre- 
sent ing  our  knowledge  of  the  matter  up  to  the  year  1855. 

The  lirst  paper  is  a  portion  of  an  article  by  ]M.  E.  Lefebure  in 
Citl  ft  Ttrre^  1894,  April.  The  second  is  in  reahty  a  review,  by 
Professor  C.  E.  lirame,  of  the  work  done  in  this  connection  by  the 
^'  United  States  Japan  Expedition.** 

The  Zodiacal  Light  accokding  to  tub  Anciea'ts. 

According  to  Gruson  and  Brugsch  the  Egyptians  were  ac- 
quainted with,  and  even  worshipped,  the  zodiacal  light  from  the 
very  earliest  times,  as  a  phenomenon  visible  throughout  tho  East 
before  sunrise  and  after  sunset.  It  was  described  as  a  glowing 
sheaf  or  luminous  pyramid  perpendicular  to  the  horizon  in  summer, 
and  inclined  more  or  less  during  the  winter.  Indeed  the 
Egyptians  represented  the  zodiacal  light  under  the  form  of  a 
triungle  which  sometimes  stood  upright  and  at  other  times  was 
incliued.  jVI  .  Brugsch  further  remarks  that  to  continue  this  know- 
ledge of  the  Egyptians  we  must  come  to  much  more  recent  time^*, 
viz.,  to  the  year  1660. 

Nevertheless,  it  appears  very  certain  that  this  phenomenon  had 
been  obser>ed  by  the  Greeks  long  before  the  Christian  Era, 
although  neither  M.  CJruson  nor  M.  Brugsch  have  mentioned  it, 
and  it  will,  perhaps,  bo  useful  to  briefly  show  this.  Diodorus  in 
his  description  of  Arabia  says  "  the  Sun  appeared  to  come  up  from 
the  sea  like  a  burning  coal  which  throws  out  sparks,  that  it  did 
not  at  all  apj^ear,  as  to  us,  under  the  form  of  a  disc,  but  that  it 
rose  up  froui  the  horizon  as  a  column  of  which  the  chapiter  w:is  a 
liltle  crushed."  Diodorus  fuither  cites  Agatharcide  of  Cuidus, 
VOL.  \xiii.  2 1 
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author  of  a  history  of  Asia,  and  from  whom  the  preceding  is 
certainly  borrowed,  as  follows : — *'  at  his  setting,  after  having 
disappeared,  he  seems  to  light  the  Earth  with  new  rays.**  The 
last  French  translator  of  Diodorus,  M.  Hoefer,  does  not  dispute 
this,  and  has  added  the  following  note  to  the  text : — **  A  column 
of  fire  rose  from  the  horizon,  a  sheaf  of  light  throwing  it«  sparks 
like  a  glowing  coal,  &c.,  in  a  word,  several  of  these  phenomena 
mentioned  by  the  author  seem  to  apply  well  to  certain  effects  o£ 
the  zodiacal  light." 

Strabo,  who  gathered  much  from  the  works  of  Artimidorus  and 
Erastostbenes  on  the  subject  of  Arabia,  says  nothing  of  it,  neither 
does  Herodotus.  The  same  phenomena  had,  however,  been 
remarked  in  quite  another  region.  Certain  Greek  philosopher5, 
whose  opinions  Lucretius  has  given  us,  pretend  that  on  each  day 
a  new  sun  was  born  from  a  condensation  of  glowing  clouds,  and, 
says  this  poet : — 

Quod  genus  Idseis  fama  est  e  montibus  altis 

Dispersoe  ignes  orienti  lumine  cerni, 

Inde  coire  globum  quasi  in  unum  et  conficere  orbem.  * 

A  little  later  Diodorus  writes  of  this  fact,  in  speaking  of  Mount 
Ida,  in  a  less  summary  manner : — "  This  same  mountain  offers  a 
strange  phenomenon,  at  the  moment  when  the  Dog  (Sirius)  rises 
to  the  summit  of  Ida,  the  air  which  envelops  the  summit  being 
so  calm  that  it  is  apparently  above  the  region  of  winds,  and,  the 
night  still  remaining,  the  Sun  is  perceived  rising  with  projecting 
rays,  not  in  the  form  of  a  disc,  but  of  a  flame  whose  rays  spread  in 
all  directions.  After  a  while  these  separate  rajs  re-unite  in  a 
single  column  90  metres  in  dimension,  and  then  the  day  com- 
mences, the  Sun  appears  with  the  usual  luminous  disc.*'  Finally, 
according  to  Diodorus,  Pomponius  Mela  says  the  same  thing. 

These  writers  borrowed  their  information  from  some  Greek 
works  anterior  to  their  time,  probably  from  Xenophon,  who  lived 
in  the  sixth  century  before  the  Christian  Era.  Agartharidus  lived 
in  the  second  century  B.C. 

Before  proceeding  with  the  second  paper,  it  may  be  of  interest 
to  interpolate  a  few  further  allusions  to  this  phenomenon.  Thus 
Nicephorus  noted  it  about  410  a.d.,  and  remarks  that  it  lasts 
from  about  the  middle  of  summer  to  the  end  of  autumn.  In  the 
Koran  it  is  called  the  "False  Aurora.'*  In  1630  Descartes 
observed  it.  Cassini  commenced  his  studies  on  the  Zodiacal 
Light  in  1683.  Euler  adopted  Cassini's  theory.  Laplace,  too, 
thought  it  might  be  an  atmosphere  of  the  Sun,  turning  with  him, 
and  stretching  as  far  as  Mercury.  Hooke  (1705)  considered  it  as 
matter  disposed  around  our  globe,  a  theory  regarded  for  a  long 
time  with  much  favour,  and  afterwards  adopted  by  Barnard 
{Amerimn    Journal    of  Science y   xxi.    1856).       The  idea   of   an 

*  De  Natura  Reruin,  v.  662-4;  of,  730. 
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•*  effluve  repousse  "  by  the  Sun,  following  the  prolongation  of  the 
radius  vector,  like  the  tails  of  comets,  is  in  a  note  by  Brorsen 
{A,  N,  xlix.  1859),  and  this  germ  has  been  developed  by  Houzeau 
in  the  early  numbers  of  del  et  Terre. 

The  Zodiacal  Light*. 

The  purpose  of  this  contribution  is  to  draw  attention  to  a 
phenomenon  which  has  received  too  little  notice,  and  has  been 
strangely  neglected  by  astronomers,  bub  which,  in  fact,  if  the 
conclusions  of  the  author  of  the  work  under  review  are  correct,  is 
to  the  inhabitants  of  the  Earth  one  which  emanates  from  a  very 
near  and  remarkable  cosmical  body. 

The  third  volume  of  "  The  United  States  Japan  Expedition  " 
records  a  series  of  observations  on  the  zodiacal  light,  which  were 
made  by  Hev.  George  Jones,  A.M.,  Chaplain  in  the  United  States 
Navy,  from  April  2,  1853,  to  April  22,  1855,  during  which  time 
he  accompanied  that  expedition  sent  out  by  the  United  States 
Government,  under  the  command  of  Commodore  M.  C.  Perry. 
It  also  contains  the  observations  and  theories  of  other  astronomers, 
particularly  those  made  by  the  celebrated  Dominicus  Cassini,  a 
distinguished  savant  of  the  seventeenth  century,  attached  to  the 
Boyal  Observatory  at  Paris,  who  was  the  greatest  cosmologist  of 
that  age. 

^  The  deductions  of  our  author  are  : — i.  That  the  zodiacal  light  is 
emitted  by  a  nebulous  ring,  with  the  Earth  for  its  centre ;  that  is, 
there  is  a  ring  of  nebulous  matter  around  the  Earth ;  2.  That  60^ 
is  the  full  width  of  the  stronger  light,  and  90°  its  full  width 
including  the  diffused  light;  3.  That  it  is  on  both  sides  of  the 
ecliptic ;  4.  That  it  may  be  seen  in  some  latitudes  under  favourable 
circumstances,  forming  a  continuous  arch  across  the  heavens ; 
5.  That  it  must  rotate  on  a  common  centre,  and  seems  full  of 
commotion  within  itself;  6.  From  observations  made  then  and 
afterward  at  Quito,  in  South  America,  that  it  is  not  entirely 
dependent  on  light  reflected  from  the  Sun,  but  must  shine  partly  by 
its  own  light. 

These  conclusions  are  given  to  the  public  with  much  diffidence, 
and  with  strong  arguments  to  support  them,  based  on  a  large 
accumulation  of  facts  ascertained  by  the  most  careful  observation. 

Our  Chaplain  became  intensely  interested  in  this  investigation, 
and  has  recorded  three  hundred  and  twenty-eight  observations  on 
stereotyped  star-charts,  published  with  the  volume.  Sometimes, 
when  unable  from  sickness  to  go  upon  deck,  he  was  carried  in  his 
cot,  that  he  might  have  an  opportunity  of  noticing  this  intensely 
interesting  phenomenon.  As  the  voyage  was  one  which  circum- 
navigated the  globe,  he  had  a  most  favourable  opportunity  to 
prosecute  his  examination ;  and  his  recorded  statement  embraces 
a  most  minute  and  faithful  account  of  his  observations  in  nearly 

*  Beriew  by  Prof.  Bmroe  in  the  Popmlar  Sci€fie€  Monihiy,  1877,  October. 
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ever}'  longitude,  and  over  a  tract  extending  from  41**  49'  north  to 
53*'  48'  south  latitude. 

Alter  the  return  of  the  expedition  he  sought  the  earliest 
occasion  to  go  to  Quito,  in  South  America,  which  is  directly  on 
the  equator,  where  he  saw  the  light  extending  in  one  continuous 
arch  across  the  heavens.  During  his  residence  there  he  published 
several  articles  in  SilUman's  Journal  on  "The  Zodiacal  Light," 
which  gave  additional  interest  to  the  subject. 

If  anything  since  then  of  importance  has  appeared  in  anj 
scientific  journal  on  this  subject,  wo  have  not  met  with  it.  Having 
for  over  twenty  years  considered  it,  and  being  anxious  that  more 
information  and  more  confirmed  conclusions  should  be  arrived  at 
concerning  it,  we  invite  the  attention  of  the  learned  and  observing  • 
to  the  consideration  of  this  subject.  We  believe  that  there  is  no 
physical  truth  which  stands  isolated,  but  every  new  discovery  in 

Shysical  science  opens  the  way  for  other  truths  and  discoveries. 
P  naturalists  can  spend  days  and  weeks  in  examining  and  com- 
menting on  a  new  discovery  in  botany  or  zoology ;  if  foreign 
countries  are  visited,  forests  and  mountains  traversed,  to  bring  to 
light  some  hitherto  unknown  plant ;  if  it  is  a  triumph  for  a 
naturalist  to  discover  a  new  species  of  microscopic  animalcula — 
surely  it  is  not  time  wasted  to  direct  attention  to  a  cosmical  body 
so  interesting  as  the  zodiacal  light. 

Astronomical  science  is  full  of  attractive  interest  to  every  lover 
of  Nature.  It  is  not  astonishing  that  the  study  of  the  heavens  is 
the  oldest  natural  science.  At  an  early  period  of  the  world's 
history  the  human  eye  and  intellect  were  directed,  with  absorbing 
interest,  to  the  azure  arch  above  us,  amid  whose  vast  expanse  orbs 
of  grandeur  are  unceasingly  running  their  wonderful  courses.  The 
stars,  beaming  with  inextinguishable  brilliancy,  are  known  to  be 
oceans  of  flames  and  centres  of  worlds,  though  apparently  but 
points  of  light.  The  planets  were  known  to  the  ancients  to 
be  more  identified  with  our  world  than  other  stellar  bodies. 
Traversing  space  with  inestimable  velocity  and  performing  their 
revolutions  with  unvaried  regularity,  they  have  long  been  knovm 
as  part  of  our  solar  system.  It  seems  strange  that  a  cosmical 
body  so  near  the  Earth  as  the  zodiacal  light  should  have  received 
comparatively  so  little  attention. 

As  many  who  read  this  article  have  never  seen  this  light,  it  is 
necessary  that  it  be  described. 

It  is  defined,  in  the  work  under  review,  to  be  "  a  brightness  that 
appears  in  the  western  eky  after  sunset,  and  in  the  east  before 
sunrise ;  following  nearly  or  quite  the  line  of  the  ecliptic  in  the 
heavens,  and  stretching  upward  to  various  elevations  according  to 
the  season  of  the  year."  There  is  a  slight  objection  to  this 
definition,  by  which  inexperienced  observers  may  be  led  astray. 
It  is  spoken  of  as  appearing  after  sunset,  by  which  some  would  be 
led  to  suppose  that  it  is  visible  immediately  after  sunset ;  whereas 
it  is  never  to  be  seen  until  after  the  night  has  fully  set  in,  and  the 
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San's  rays  are  some  distance  below  the  horizon.  Its  varied 
elevation,  indeed  its  appearance,  is  also  dependent  upon  the 
latitude  of  the  observer  as  well  as  the  season,  so  much  so,  that  in 
very  high  latitudes  it  is  but  seldom  seen  to  advantage.  It  has  also 
been  seen  at  almost  every  hour  of  the  night,  but  is  usually  more 
distinctly  seen  in  the  temperate  zones,  when  observed  between 
dark  and  nine  o'clock,  as  after  that  hour  its  light  frequently 
becomes  dim  and  diffuse. 

It  appears  to  best  adrantage  when  the  ecliptic  makes  its  highest  angle  with 
the  spectator's  horizon,  at  which  time,  in  moderate  latitudes,  it  reaches  to  the 
zenitli  or  beyond  it,  having  near  the  horizon  a  striking  brilliancy,  and  thence 
fading  upward,  mostly  by  imperceptible  degrees,  till  at  its  vertex  it  can  be 
made  out  only  by  a  careful  and  experienced  eye.  As  the  seasons  advance,  when 
the  ecliptic  is  declining  gradually  toward  the  horizon,  the  zodiacal  li^ht  fades 
away  till  it  is  perhaps  entirely  lost  to  view,  or  can  be  seen  only  by  those  wlio 
have  followed  it  in  its  changes,  ni^ht  after  nieht,  and  are  thus  able,  by  familiar 
acquaintance,  to  detect  and  trace  its  dim  markings  in  the  sky. 

Humboldt,  in  *  The  Cosmos,'  vol.  i.,  remarks  : — 

Those  who  have  been  for  many  years  in  the  zone  of  palms  must  retain  a 
pleasing  impression  of  the  mild  radiance  with  which  the  zodiacal  light,  shooting 
pyramidically  upward,  illumines  a  part  of  the  uniform  length  of  tropical  nights. 
I  have  seen  it  shine  with  an  intensity  of  light  equal  to  the  milky-way  in 
Sagittarins,  and  that  not  only  in  the  rare  and  dry  atmosphere  of  the  summit  of 
the  Andes,  at  nn  elevation  of  from  13,000  to  15,000  feet,  but  even  on  the 
bonndless  grasfv  plains,  the  llanos  of  Venezuela,  and  on  the  sea-shore  beneath 
the  ever-clear  slcy  of  Cumana. 

Prof.  Olmsted,  in  his  *  Astronomy,'  describes  it  as  follows  : — 

Its  form  is  that  of  a  luminous'^yramid,  having  its  base  toward  the  Sim.  It 
riwebes  to  an  immense  distance  from  the  Sun,  sometimes  even  beyond  the  orbit 
of  the  Earth.  It  is  brighter  in  the  parts  nearest  the  Sun  than  in  those  that  are 
more  remote,  and  terminates  in  an  obtuse  apex,  its  light  fading  away  by  insen- 
sible gradations  until  it  becomes  too  feeble  for  distinct  vision.  Its  aspects  vary 
very  much  with  the  season  of  the  year. 

The  crepuscles,  or  streaks  of  light  from  the  Sun,  must  not  be 
mistaken  for  the  zodiacal  light ;  the  former  are  sometimes  visible 
between  twilight  and  dark,  the  latter  not  until  the  shades  of  night 
have  fully  set  in.  Neither  must  the  milky- way  be  mistaken  for 
it  by  inexperienced  observers,  as-  the  zodiacal  light  has  a  warm 
yellowish  tinge  unlike  the  cold  white  light  of  the  milky-way. 

Having  endeavoured  to  open  the  way  for  a  consideration  of  the 
subject,  we  will  now  proceed  to  give  a  history  of  former  observa- 
tions. 

There  is  no  mention  of  any  appearance  of  this  light  by  very 
early  writers.  There  is  mention  of  Arcturus  and  the  bands  of 
Orion  in  the  book  of  Job,  and  the  constellations  of  the  zodiac 
were  assigned  names  at  a  very  early  date.  The  zodiacal  belt  was 
in  use  among  the  ancient  Egyptians  and  Hindoos.  If  this  light 
had  been  visible,  it  is  highly  probable  some  ancient  writer  would 
have  spoken  of  it.     Our  author  observes : — 

It  is  scarcely  probable  that  a  phenomenon  so  striking  in  soutbem  latitades 
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should  have  egcsped  the  attention  of  early  astronomers  in  those  countries,  but 
ve  meet  with  nothing  in  their  works  (referring  to  it)  of  a  fuUj  definite  and 
reliable  character. 

He  is,  however,  o£  the  opinion  that  it  may  have  been  overlooked 
or  mistaken  for  the  crepuscle  at  early  dawn  or  twilight. 

It  has  been  supposed  that  Pliny,  who  wrote  in  the  first  century 
of  the  Christian  era,  alludes  to  it  under  the  name  of  trabes  or  the 
^oKovs  of  the  Greeks,  but  Humboldt  thinks  that  Pliny  refers  to 
another  matter. 

Ammonius,  in  his  life  of  .Charlemagne,  a.d.  807,  mentions  an 
appearance  somevihat  like  the  zodiacal  light,  but  there  was  no 
reliable  notice  of  it  before  it  was  described  in  Childrey's  'Bri- 
tannia Baconica'  in  1 661,  which  gives  a  brief  description  of  its 
appearance  and  shape.  The  reference  to  it  may  be  found  in  that 
work,  at  page  183. 

[To  he  continued.] 


Changes  in  the  Stellar  Heavens. 

[Continued  from  p.  374.] 

Perseus, — In  describing  this  constellation,  Al-Sufi  speaks  of  the 
well-known  double  cluster,  known  as  x  Persei,  as  follows  : — "  La 
1^  est  le  petit  Nuage  qui  se  trouve  sur  la  cuisse  de  la  Chamelle,  et 
que  nous  avons  nientionne  a  la  description  de  la  Femme  assise ;  il 
est  place  sur  la  main  droite.*'  In  describing  the  f  2th  star,  which 
is  fl Persei,  or  Algol,  the  famous  variable  star,  he  says  "La  12* est 
la  brillante  d'un  eclat  rouge  et  des  moindres  de  la  deuxieme 
grandeur ;  Ptolemee  la  dit  absolument  de  deuxieme.  Elle  se  trouve 
dans  la  Tete  d'dZ-^Z,  s*inclinant  environ  deux  coud^s  de  la  11' 
[ic  Persei]  vers  le  sud,  et  c'est  celle  que  Ton  marque  sur  rnstrolabe 
et  que  Ton  nomme  rds  aUgul,  la  Tete  d'Al-gfil."  Al-Sufi's  de- 
scription of  Algol  as  a  red  star  is  very  interesting  and  remarkable, 
as  it  is  now  quite  white.  That  it  was  red  in  Al-Sufi's  time  seems 
certain,  for  in  describing  the  23rd  star  of  Perseus  [c  Persei]  he 
says  "  Avec  la  7*  (a  Persei)  qui  est  la  brillant  de  cote  droit,  et  la 
hrillanie  eloiU  rouge  qui  se  trouve  dans  la  the  (Val-guU  elle  forme 
un  large  triangle."  [The  italics  are  mine.l  The  magnitude  assigned 
to  Algol  by  Al-Suli  [2-3]  is  quite  correct  when  at  its  normal 
brightness.  It  was  measured  2-31  at  Hanard  and  2*40  at  Oxford. 
Al-Sufi  rated  (  and  o  Persei  of  the  same  mag.  [3-4],  and  so  did 
Ptolemy,  whereas  Argelander,  Heis,  and  the  Har^'ard  measures 
agree  in  making  f  about  one  magnitude  brighter  than  o,  f  being  3 
(3*10  Harvard)  and  o  4  (4*01  Harvard).  This  result  is  very 
interesting,  as  the  stars  are  close  together  and  their  pi'esent  great 
difference  in  brightness  is  noticeable  at  a  glance.  Al-Wufi's 
description  of  these  stars  is  as  follows: — "La  25*  (o)  est  la  prece- 
dente  des  deux  qui  sent  dans  la  jambe  gauche,  et  se  trouve  dans  le 
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talon.  Elle  est  de  moindres  de  l&troisi^me  grandeur.  La  26'  {()  est 
lasuivante  entres  lesquelles,  4  vue  d'oeilyil  y  a  enviroa  une  coudee. 
EUe  est  aussi  des  moindres  de  la  iroisieme  grandeur^  et  ces  deux 
etoiles  sont  les  plus  proches  des  Pleiades  il  n'y  a  pas  d'etoile  entre 
celles-la  et  lea  Pleiades."  [The  italics  are  mine.]  It  seems  probable 
that  o  has  diminished  in  brightness,  for  the  present  magnitude  of 
(  compares  very  well  with  what  Al-Suii  made  it.  It  was  measured 
3'io  at  Harvard,  307  at  Oxford,  and  3'i4.at  Potsdam.  The  star 
15  Persei^  which  Ptolemy  called  faint,  was-  rated  5th  magnitude  by 
Al-Sufi,  5.-4  by  Argelander  and  Heis,  and  it  was  measured  4*44  at 
Harvard  and  4-54  at  Potsdam — probably  another  case  of  brighten- 
ing. Ptolemy  and  Al-Sufi  agree  in  making  d  Persei  considerably 
brighter  than  r,  but  r  is  now  slightly  the  brighter  of  the  two^^ 
r  has  probably  increased. 

With  reference  to  the  comparatively  blank  region  lying  between 
Auriga,  Ursa  Major,  and  Cassiopeia,  Al-Sufi  says  : — "  Dans  la 
partie  du  ciel  alentour  de  cette  figure  (Auriga)  de  la  tete  du  Grand 
Ours,  de  I'etoile  aUdjudai  et  de  la  Femme  assise  (Cassiopeia)  ce  qui 
est  un  portion  du  ciel  ressemblant  k  un  desert,  il  n'y  a  aucune  etoile 
brillant." 

Auriga, — The  star  fj  is  now  considerably  brighter  than  f,  although 
rated  of  the  same  magnitude  (4)  by  Ptolemy  and  Al-Sufi. 

Ophiuchva. — The  star  9  Ophiuchi,  which  lies  about  4^°  preceding 
/3  Ophiuchi,  seems  to  have  brightened  since  Al-Suti's  time..  Al- 
Sufi  says  that  it  is  ''  entres  les  epaules  ''  of  the  ancient  figpre,.aDd 
'*  de  k  sixieme  grandeur.*'  But  it  was  rated  5th  mag.  by  Arge- 
lander, 4-5  by  Heis,  and  it  was  measured  4*42  at  Harvard  and 
4-45  at  Oxford.  It  has  been  suspected  of  variation.  The  star 
9  Serpentis — which  Al-Sufi  includes  in  Ophiuchus — would  also  seem 
to  have  brightened,  for  Sufi  made  it  6th  magnitude,  while 
Argelander  and  Heis  rated  it  5.  It  was  measured  476  at  Harvard 
and  4*92  at  Oxford. 

Sagitta. — ^The  star  3  has  probably  increased  in  brightness  since 
Al-Sufi*s  time.  It  was  rated  5th  magnitude  by  Ptolemy  and  Al- 
Suti,  but  4th  magnitude  by  Argelander  and  Heis.  It  was  measured 
3-72  at  Harvard,  3*83  at  Oxford,  and  3^94  at  Potsdam. 

Aquila. — Schjellerup  identifies  Al-Sufi's  5th  star  of  this  con- 
stellation w  ith  y  Aquilae,  but  this  is  an  error ;  Al-Sufi's  star  is 
clearly  y  Aquilse.  Ptolemy  rated  /i  and  9  of  the  5th  magnitude,  and 
Al-Sufi  calls  them  6,  but  at  present  /i  is  about  4*7  and  a  about  5. 
/I  is  a  suspected  variable.  Curiously  enough,  Al-Sufi  does  not  mention 
€  Aquilae,  which  lies  close  to  his  9th  star  (.  t  was  suspected  of 
variability  by  Sir  William  Herschel,  who  found  it  in  1784  "  not 
much  lai^er  than  11,  18,  or  19,"  which  are  about  5th  magnitude. 
Yet  c  was  rated  4th  magnitude  by  Argelander  and  Heis,  and  was 
measured  4-10  at  Harvard,  3*86  at  Oxford,  and  4 '28  at  Potsdam. 
It  has  probably  brightened  considerably  since  Al-Sufi's  time.  Al- 
8ufi  refers  to  the  cluster  of  small  stars  surrounding  4  and  5  Yul- 
peculs  as  a  "  petit  Nuage." 
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Pegastis. — Al-Sufi  rates  the  stars  /i  and  X  of  this  coDsteIlatk>n  as 
4-3,  and  says  that  Ptolemy  made  them  4  magnitude.  Here 
Ptolemy  was  right — at  least  according  to  modern  estimates — 
although  he  is  usually  less  accurate  than  Al-Sufi. 

Andromeda. — It  is  curious  that  Al-Sufi  does  not  mention  either 
£  or  «  AndromedsB,  which  lie  close  together  between  his  20th  star 
(^)  and  his  22nd  star  (x),  for  they  are  both,  now  at  least,  slightly 
brighter  than  x«  £  ^^  l>^ii  suspected  of  variation.  It  is 
interesting  to  find  that  Al-Sufi  speaks  of  the  great  nebula  in 
Andromeda  as  "  petit  Nuage  situ^  tr^  pr6s  de  la  14* "  (y  Ajidro- 
medsB),  as  it  was  unknown  in  Eurc^e  until  16 12,  when  it  was 
observed  by  Simon  Marius,  who  described  it  as  resembling  ^'a 
candle  shining  through  horn." 

Triangulum, — The  star  y  Trianguli  seems  to  have  diminished  in 
brightness  since  ancient  times.  It  was  rated  3rd  magnitude  by 
Ptolemy,  3-4  by  Al-Sufi,  4-5  by  Ai^lander  and  Heis,  and  it  was 
measured  4-15  at  Harvard,  4*35  at  Oxford,  and  4*32  at  Potsdam, 
or  about  one  magnitude  fainter  than  Ali-Sufi  made  it. 

Aries, — Al-Sufi  says  that  the  stars  />  and  y  of  this  constellation 
are  both  of  the  3rd  magnitude,  y  being  slightly  the  fainter  of  the 
two;  but  at  present  y  is  more  than  a  magnitude  less  than  /?, 
which  seems  to  show  that  y  has  diminished  in  brightness,  ft  being 
still  about  the  3rd  magnitude.  The  spectrum  of  y  Arietis  is  of  the 
first  or  Sirian  type.  Ali-Sufi  mentions  the  small  star  r  Arietis, 
which  lies  closely  south  of  a,  and  which  Ptolemy  did  not  record. 
The  fact  of  Al-Sufi  having  seen  this  small  star,  which  modem 
measures  show  to  be  below  the  5th  magnitude,  is  strong  evidence 
of  his  keen  eyesight. 

Taurus. — Flamsteed  47  Tauri,  which  lies  closely  north  preceding 
/I  Tauri  (Al-Sufi's  7th  star),  is  not  mentioned  by  Al-Sufi,  although 
it  is,  at  present  at  least,  of  the  5th  magnitude  and  distinctly  visible 
to  the  naked  eye.  It  seems  curious  that  Al-Sufi  should  have 
noticed  k  Arietis  and  overlooked  47  Tauri,  if  the  latter  was  as 
bright  in  his  time  as  it  is  at  present.  Schjellerup  does  not  identify 
Al-8ufi's  stars  in  Taurus  numbered  29,  30,  31,  and  32,  but  it  is 
evident  from  Al-Sufi's  description  that  they  are  the  four  brightest 
stars  in  the  Pleiades,  32  being  probably  17  (Alcyone).  In  fact, 
Al-Sufi  says  with  reference  to  these  stars :  "  II  est  vrai  que  Its 
etoiles  des  Pleiades  surpassent  bien  les  quatre  mentionees  ci-dessus, 
mais  je  me  home  4  ces  mdmes  quatre,  parce  qu'elles  sont  tres-pres 
Tun  de  Tautre  et  les  plus  grandes;  c'est  pourquoi  nous  les 
avons  mentionee  en  negligeant  les  autres.*' 

Oemini, — The  star  y  Geminorum  was  rated  3rd  magnitude  bv 
Ptolemy  and  Al-Sufi,  or  equal  to  h  Geminorum  ;  but  y  is  now  of 
the  2nd  magnitude,  and  its  great  superiority  in  brightness  to 
I  is  noticeable  at  a  glance.  This  is  one  of  the  most  remarkable 
cases  I  have  met  with  in  Al-Sufi's  work. 

Cancer. — Closely  following  1  Cancri  (Al-Sufi's  7th  star)  are  a 
number  of  stars  of  the  5th  and  6th  magnitudes  (f>*,  p',  tr^,  cr",  a*,  &c.). 
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which  Al-Sufi  does  not  mention,  although  some  of  them  are  now 
as  bright  as  others  he  speaks  of. 

Leo. — The  remarkable  diminution  of  brightness  in  fl  Leonis 
since  Al-Sufi's  time  has  been  considered  in  my  paper  on  "  Some 
suspected  Variable  Stars"  {Knowledge^  Aug.  1899).  That  it 
was  a  bright  star  of  the  ist  magnitude  in  former  times  is  fully 
proved  by  the  observations  of  Ptolemy,  Al-Sufi,  and  Tvcho  Brahe. 
These  were  careful  and  accurate  observers,  and  could  not  have  been 
mistaken  about  a  star  of  the  ist  magnitude.  /3  Leonis  is  now 
fainter  than  an  average  star  of  the  2nd  magnitude,  and  there  can 
be  no  reasonable  doubt  that  it  has  faded  considerably  since  the 
loth  century.     It  has  a  spectrum  of  the  Sirian  type. 

With  reference  to  the  star  £  Leonis,  which  Ptolemy  and  Al-Sufi 
rated  6th  magnitude,  but  modern  photometric  measures  make 
about  5*2,  Pigott  remarks  ♦  :  **  Montanari  says  this  star  was  hardly 
visible  in  1693.  1  found  it  constantly  in  1783,  1784,  and  1785 
of  the  same  brightness,  being  of  the  5th  mag.;  less  than  A,  v 
and  if  any  difference  rather  brighter  than  h  and  u>  Leonis.  Tyeho 
Brahe,  Plamsteed,  Mayer,  Bradley,  &c.  make  it  of  the  4th  mag."' 
Pigott's  observations  would  make  f  about  5*4  m.  in  the  years  ho 
observed  it. 

Virgo. — Al-Sufi  rates  both  17  and  y  of  the  3rd  magnitude,  but 
modern  photometric  measures  make  y  more  than  a  magnitude 
brighter  than  17.  y  is  a  suspected  variable.  Al-Sufi  says  that 
(contrary  to  Ptolemy)  f  Virginia  is  less  than  e,  an  observation 
which  is  confirmed  by  modern  measures,  and  another  proof  of  the 
great  accuracy  of  Al-Sufi's  observations.  Al-Sufi  speaks  of  the 
5th  star  of  Ptolemy's  "  externa  " — 61  Virginia — as  "une  etoile 
double  de  la  cinquieme  grandeur  " ;  but  there  is  at  present  no  star 
near  it  visible  to  the  naked  eye,  the  nearest  being  63  Virginis 
(about  5 1  mag.),  which  lies  about  1°  north  following. 

Libra, — With  reference  to  the  ist  star  of  this  constellation — 
a  Librae— Al-Sufi  says :  "  Elle  est  de  grandes  de  la  troisi^me 
grandeur.  Ptolem^  la  dit  de  la  deuxieme,  mais  elle  n'est  pas 
plus  brillante  que  celle  de  la  tete  du  Psylle  [a  Ophiuchi]  ou  que 
celle  k  Textremite  de  la  queue  du  petit  Ours  [Polaris]  et  il  n'est 
pas  possible  de  mettre  cette  etoile  au  rang  de  celle  du  corps  du 
Scorpion  "  [Antares].  I  quote  this  remark,  which  agrees  with 
modem  observations,  to  show  that  Al-Sufi  actually  compared 
the  stars  with  each  other  in  brightness  as  modern  observers  do. 

Scorpio. — Al-8ufi  describes  0  Scorpii  as  a  star  of  the  3rd  mag- 
nitude; but  as  it  is  now  of  the  2nd,  it  has  probably  brightened 
since  Al-Sufi*s  time.  He  also  rated  X  Scorpii  3rd  magnitude,  but 
it  is  now  about  i|.  He  made  A  and  k  both  3rd  magnitude,  but  k 
is  now  nearly  one  magnitude  less  than  X.  Al-Sufi  made  no  mis- 
takes of  this  sort,  and  X  has  probably  increased  in  brightness  since 
Al-Sufi's  time.  Schjellerup  does  not  identify  Al-Sufi's  15th  star, 
aud  makes  the  14th  (  Scorpii.  From  Al-Sufi's  description,  how- 
*  *  Philoiophical  Transactions  Bojal  Society,'  1786. 
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ever,  I  believe  the  15th  star  to  be  f,  and  the  14th  a  nebula  closely 
north  of  C,  which  I  have  often  seen  in  India  as  a  hazy  star  of 
about  4^  magnitude.  This  object  and  i  Scorpii  agree  well  in 
position  with  Al-Sufi'»  description.. 

Aquarius. — Al-Sufi.  makes  the  stars  h  (83),  ^,  and  x  ^  ^^ 
same  magnitude,  4-5  ;  but  h  is  now  only  5*45..  SchjeUerup  does 
not  identify  the  27th  and  28th  stars  of  Al-^ufi;  but  these  are 
clearly  1//^  and  \//'  Aquarii,  the  29th  star  being  1//^  as  SchJ0llerap 
says.  Al-Sufi  rates  the  stars  r,  (Fl.  86),  c,  (Fl.  88),.  and  c,.(FL  89) 
as  all  of  the  4th  magnitude,,  but  modern  measures  show  that  c, 
(the  northern  of  the  three)  is  more  than  a  magnitude  brighter  than 
r,  (the  middle  one  of  the  three;  J.  E.  Gk>as. 

[To  be  continued.] 


CORRESPONDENCE. 

To.  the  Editors  of '  Ute  Observatory  J 

On  the  Resolution  of  Double^Siarsi 

Gentlemen, — 

I  cannot  agree  with  some  of  Dr.  Johnstone  Stoney^i^  con* 
elusions  in  the  October  number  of  the  Observatory,;  and  the  cause 
of  our  difference  lies  in  his  second  sentence, ''  The  image  ef  a  star 
consists  of  a  spurious  disk  and  diffraction-rings.  We  are  only 
concerned  with  the  disk,^' 

With  the  full  aperture  of  a  telescope  more  than  92  per  cent*  of 
the  light  goes  to  form  the  central  disk,  and  it  is  justifiable  in  that 
case  to-  neglect  the  rings.  But  when  the  object-glass  is  covered  by 
diaphragms  such  as  Dr.  Stoney  recommends,  the  rings  become  of 
importance  and  must  concern  the  practical  astronomer.  It  is,  of 
course,  well  known  and  pointed  out  in  several  treatises  on 
"  Optics,"  beginning  with  Sir  John  HerscheFs  article  in.  the 
*'  Encyclop.  Metropolitana,'  that  the  central  disk  may  be  diminished 
in  size  by  proper  diaphragms ;  but  at  the  same  time  the  luminous 
intensity  of  the  rings  increases  until  they  cannot  any  longer  be 
neglected  in  discussing  the  resolving  power. 

[If  I  may  be  allowed  a  parenthesis  to  make  a  remark  which  I  do 
not  like  to  relegate  to  a  footnote,  I  should  like  to  draw  renewed 
attention  to  Sir  John  Herschels  article.  It  seems  to  me  to  be 
remarkable  that,  in  spite  of  the  enormous  strides  of  science,  Sir 
John  Herschel's  treatise,  published  over  70  years  ago,  should  still, 
just  as  much  as  his  '  Outlinps  of  Astronomy,'  keep  its  place  as  a 
standard  work.  I  possess  few  books  which  I  consult  more  fre- 
quently, and  none  in  which  I  more  often  find  what  I  want.  Most 
modern  books  only  give  you  what  you  know  already.] 

In  the  extreme  case  that  the  disk  is  contracted  to  half  its 
original  diameter  or  to  a  quarter  of  its  original  surface,  the  light 
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forming  it  will  only  amount  to  about  i8  per  cent,  of  the  total 
light.  Yet  Dr.  Stoney  considers  the  remaining  82  per  cent,  of  no 
account  in  discussing  the  definition  obtained. 

My  principal  objection  relates  to  his  "  Postscript,"  referring  to 
objects  of  visible  size,  written  perhaps  in  a  hurry  and  without  due 
consideration.  The  drawings  which  Sir  John  Herschel  gives  of 
the  appearance  seen  when  the  central  portion  of  the  object-glass  is 
covered  by  a  circular  diaphragm,  having  for  diameter  about  *9  of 
the  full  diameter,  are  sufficient  to  show  that  the  size  of  the  central 
disk  is  in  this  case  of  comparatively  little  importance,  and  that  the  , 
illumination  and  extension  of  the  rings  is  quite  suHicient  to  in- 
validate Dr.  Stoney's  conclusion  that  covering  up  his  object-glass 
by  a  diaphragm  equal  in  diameter  to  139/140  of  the  full  aperture 
would,  in  the  case  of  the  Sun,  '*  bring  more  detail  into  view  than 
has  ever  yet  been  seen.*' 

With  Dr.  Stooey's  application  to  the  resolution  of  double-stars 
astronomers  will  be  better  able  to  deal  than  myself  ;  but  I  should 
like  to  offer  two  remarks.  In  the  first  place,  the  resolution  of  two 
stars  must  to  a  great  extent  depend  on  whether  they  are  of  about 
equal  brightness  or  whether  a  bright  star  has  a  feeble  companion. 
In  the  latter  case  Dr.  Stoney 's  advice  as  to  the  best  size  of  a 
diaphragm  to  bring  out  the  companion  seems  to  me  to  be  peculiarly 
bad,  for  covering  up  the  lens  as  he  shows  in  his  two  last  diagrams 
would  bring  the  second  star  just  behind  the  first  diffraction  band 
(not  a  ring  in  this  case)  of  the  first  star.  This,  I  always  under- 
stood, astronomers  were  particularly  anxious  to  avoid.  My  second 
remark  is  addressed  to  astronomers  who  have  not  gone  into  the 
theory  of  the  question  and  wish  to  put  Dr.  Stone/s  conclusion  to 
a  practical  test.  The  latter  takes  two  stars  to  be  resolved  when 
their  star-disks  touch  other,  and  for  his  purpose  he  is  of  course 
quite  justified  in  doing  so ;  but  experience  shows  that  stars  are 
recognized  as  double-stars  in  practice  when  the  centre  of  one  disk 
comes  over  the  first  dark  ring,  so  that  the  stars  need  only  be  half 
as  far  apart  as  in  Dr.  Stone/s  test.  The  consequence  is,  that 
with  fuU  aperture  the  object-glass  would  probably  resolve  double- 
stars  as  near  together  as  those  taken  in  his  extreme  case,  when 
most  of  the  objective  is  covered  up.  My  point  is  that  the  stars  he 
wishes  to  resolve  would  in  practice  be  resolved  with  full  aperture, 
but  not  probably  with  his  diaphragms,  as  they  are  unfavourably 
placed,  though  he  could  probably  resolve  stars  which  are  nearer 
together.  Without  wishing  to  invalidate  his  theory,  1  contend 
that  his  examples  are  so  chosen  that  the  diaphragms  do  harm 
instead  of  good.  That  by  covering  up  the  central  portion  of  the 
telescope  lens,  resolving-power  may,  in  certain  cases,  be  increased, 
I  do  not  wish  to  deny  ;  on  the  contrary,  it  would  be  a  surprise  to 
me  if  this  &ct  should  prove  to  be  new  to  astronomers. 

Yours  faithfully, 
Hanchetter,  1900,  Oct.  9.  Abthub  Scuusteb. 
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Thbough  the  courtesy  of  the  Editors,  I  have  been  allowed  to  see 
A  proof  of  the  foregoing  letter,  and  I  can  endorse  what  mj  friend 
Professor  Schuster  says  in  it  of  the  value  of  Sir  John  HerscheFs 
article  on  Light  in  the  '  Encyclopaedia  Melropolitana,'  and  his 
article  on  Sound  seems  to  merit  equal  commendation. 

Practical  Astronomers  are  so  familiar  with  many  of  the  matters 
to  which  Professor  Schuster  calls  attention,  that  when  1  consented 
to  the  publication  of  my  note,  which  had  been  written  for  a  special 
purpose  and  ostensibly  deals  with  only  a  portion  of  a  large  sabjecr, 
•  1  assumed  that  these  matters  would  be  known  to  any  person  likely 
to  read  the  note. 

But  there  are  two  places  where  Professor  Schuster  has  mis- 
understood my  meaning — in  one  place  perhaps  because  I  had  not 
taken  sufficient  care  in  expressing  it,  viz.,  where  I  said  ''We  are 
only  concerned  with  the  disk."  What  I  here  intended  was  to 
indicate  that  the  note  which  I  was  then  WTiting  would  treat  only 
of  the  disk ;  but  I  see  that  the  words  I  used  are  capable  also  of  the 
different  interpretation  put  upon  them  by  Professor  Schuster. 

It  is  not  so  easy  to  see  how  he  missed  my  meaning  in  another 
place.  He  says  Dr.  Stoney  "  takes  two  stars  to  be  resolved  when 
their  star-disks  touch  each  other."  I  have  nowhere  made  this 
erroneous  statement,  and  even  carefully  guarded  against  its  being 
by  any  reader  supposed  that  this  was  what  was  meant,  by  using 
the  words  separate  and  dMnct,  by  defining  these*  terms,  and  by 
italicising  them  to  prevent  their  being  confounded  with  any  others. 
I  al5*o  endeavoured  to  make  a  mistake  of  the  kind  impossible  by 
pointing  out  that  the  spurious  disk  as  I  defined  it  had  about  double 
the  diameter  of  its  nucleus  or  bright  part. 

A  double  star  is  resolved  when  on  a  good  night  it  can  be  clearly 
seen  that  it  comes  from  two  objects  ;  and  I  have  seen  stars  so  re-  f     J 

solved,  under  unusually  favourable  circumstances,  when  the  interval  /      J 

between  the  centres  of  their  images  was  considerably  less  than  the 
interval  mentioned  by  Professor  Schuster — when  it  was  probably  not  #      j  j 

more  than  one-third  of  d,  the  diameter  of  the  first  dark  ring.     All  f      15 

matters  relating  to  resolution,  and  to  the  elongated  image  which  f      shi 

is  often  seen  when  the  stars  are  too  close  for  resolution,  hear  a 
definite  relation  to  d  of  such  a  kind  that  if  d  is  known  they  all 
become  known.     Accordingly,  in  the  brief  note  on  which  Professor  I        ^*^ 

Schuster  comments,  I  thought  it  sufficient  to  treat  only  of  </,  as  the  |        ^^ 

note  was  written  for  persons  who  knew  all  these  things. 

On  another  point  1  think  Professor  Schuster's  letter  needs- 
correction,  viz.,  as  regards  the  effect  of  the  light  in  the  rings 
purrounding  the  spurious  disks.  This  light,  with  an  object  like  the 
Moon,  would,  I  think,  not  produce  in  the  telescope  the  effect  he 
supposes.  The  light  of  the  rings  introduces  into  the  image  what 
we  may  call  foreign  light,  meaning  by  this  term  other  light  than 
that  which  produces  an  image  of  anything  upon  the  object,  which 
latter  is  exclusively  formed  by  the  spurious  disks.  Experiments  with 
the  microscope  seem  conclusively  to  establish  the  fact  that  where,  as 


.'I 
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upon  the  Moon  or  Mars,  the  detail  upon  the  object  is  irregularly 
disposed,  and  does  not  arise  from  a  periodic  repetition  or  quasi- 
periodic  repetition  of  structure  upon  the  object,  in  such  cases  the 
Jight  of  the  rings  surrounding  the  several  spurious  disks  will  not 
prevent  the  true  image  being  reasonably  well  seen.  In  fact  the 
'^foreign"  light,  instead  of  producing dednite  markings  of  the  kind 
known  to  microscopists  as  "  intercostal  markings  "  is  apt  then  to 
take  the  form  of  somewhat  shapeless  flickerings  of  light,  easily 
distinguished  horn  the  true  image  and  but  little  obscuring  it. 

G.  JOHKSTONB  StONEY. 


PasUum  of  the  Red  Spot  on  Jupiter  in  1899. 

Gentlembn, — 

Mr.  A.  S.  Williams  has  returned  to  the  discussion  of  this 
question  in  your  last  number.  He  insists  that  the  red  spot 
preceded  the  hollow  in  the  great  southern  equatorial  belt,  though 
Antoniadi,  Flammarion,  Giedhill,  Phillips,  myself,  and  others  inde- 
pendently found  that  the  spot  followed  the  hollow. 

Mr.  Williams  quotes  Prof.  Hough  as  saying  that  probably  the 
spot  '^  has  not  changed  materially  in  size  during  the  past  20  years.*' 
But  this  statement  does  not  necessarily  affect  the  point  at  issue, 
for  Prof.  Hough  says  nothing  as  to  the  spot  being  placed  either 
to  the  east  or  west  of  the  hollow.  And  apart  from  this  Prof. 
Hough's  measures  in  1897  and  1898  were  few  and  discordant. 
On  1898  April  9  he  found  the  length  of  the  spot  10"* 30,  and  on 
May  8  i2"'45,  and  he  says  h\a  results  should  be  regarded  as 
approximate. 

I  am  surprised  that  Mr.  Williams  should  have  quoted  Prof. 
Hough's  observations  at  all,  seeing  that  they  contradict  his  own. 
In  Agt,  Nach,  3596  Mr.  Williams  says  he  found  from  observations 
on  May  3  and  June  11,  1899,  that  the  spot  had  a  mean  length  of 
31*7,  whereas  the  corresponding  value  from  his  observations  in 
1887  was  34°7,  *•  BO  that  the  spot  would  appear  to  be  a  little 
shorter  at  present  than  it  was  in  1887."  Prof.  Hough  made  tj^e 
length  of  the  spot  about  37^  in  1897-98,  so  that  he  must  have 
seen  $^'^  of  it  which  were  invisible  to  Mr.  Williams !  Yet  the 
latter  avers  that  he  saw  the  whole  of  the  spot,  while  other 
observers  only  saw  the  darker  part  of  it ! 

On  1899,  September  18,  Mr.  Williams  \»Tote  as  follows: — 
"  With  reference  to  the  position  of  the  red  spot  relative  to  the 
hollow,  in  making  my  observations  I  usually  purposely  avoided 
direct  comparison  between  the  two  in  order  tliat  the  times  of  the 
former  might  be  independent  of  the  latter.  Hence  I  have  few 
notes  recorded  bearing  directly  upon  the  subject.  It  was  onlv  on 
June  16  that  the  spot  appeared  to  decidedly  precede  the  hollow. 
Possibly  it  may  have  been  this  observation  which  gave  rise  to  the 
impression  in  my  mind  that  the  spot  preceded  the  hollow ;  but, 
judging  from  my  notes  eollectiveli/,  I  should  think  the  spot  might 
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be  said  to  exactly  coincide  with  the  hollow  in  May  and  the  first 
half  of  June." 

It  will  here  be  noted  that  Mr.  Williams  acknowledges  that  he 
purposely  avoided  comparing  the  relative  positions  of  the  red  ^oot  and 
hollow,  and' that  he  should  think  the  two  objects  eocactly  coincided  I 
After  these  admissions  it  is  astonishing  to  find  him  stoutly  main- 
taining the  idea  that  the  spot  preceded  the  hollow,  and  the  more 
particularly  so  when  such  a  conclusion  is  directly  negatived  by 
several  observers  whose  sight  is  probably  as  good  as  his  own,  while 
their  telescopes  are  better. 

In  Ast.  Nach.  3596,  Mr.  Williams  says  his  observations  in  1899 
were  more  *'  discordant  than  usual,  and  that  this  was  due,  not  so 
much  to  the  faintness  of  the  spot  as  to  the  poor  seeing  nearly 
always  prevailing."  In  a  letter  to  me  he  also  said,  in  June  1899, 
that  "  the  generally  poor  seeing  has  prevented  my  doing  anything 
with  the  more  delicate  markings.''  After  this,  we  can  readily 
understand  that  he  might  err  as  to  the  exact  position  of  an  object 
so  faint  as  the  red  spot.  There  is  very  little  doubt  that  from  the 
causes  assigned  his  transits  were  a  little  too  early,  and  thus  he 
concluded  the  spot  must  precede  the  hollow,  though  he  purposely 
avoided  direct  comparison.  Other  observers  who  differ  from  him 
made  a  special  point  of  noting  the  relative  places  of  the  two 
objects.  The  length  of  the  spot,  whether  invariable,  as  sugrgested 
by  Prof.  Hough's  measures,  or  shortening,  as  indicated  by  Mr. 
Williams's  results,  does  not  necessarily  prove  anything,  for  the 
hollow  itself  is  subject  to  alteration.  Capt.  Molesworth,  in  the 
Memoirs  of  the  B.  A.  A.,  vol.  viii.  p.  74,  says  that  **  the  breadth 
of  the  red  spot  bay  from  shoulder  to  shoulder  has  decidedly 
increased.  It  was  37°  in  1898  June,  3$°'$  in  1899  June,  and 
42^-5  in  1899  September."  I  am.  Gentlemen, 

Bisbopston,  Bristol,  "^o^^s  faithfully, 

1900,  Oct.  5.  W.  F.  Dejtntng. 

[We  are  glad  to  have  had  the  opportunity  of  publishing  the 
vi^ws  of  two  such  experienced  observers  on  this  important  point. 
We  hope  that  no  injustice  is  done  to  either  of  them  by  saying  that 
this  must  be  the  last  letter  on  the  subject. — Ens.] 


Early  Observations  of  the  Leonids, 

GBirrLEMBN, — 

We  are  indebted  to  Arabic  writers  for  the  earliest  undoubted 
reference  to  these,  a  shower  of  which  was  witnessed  on  a  date 
corresponding  to  Oct.  13  in  the  year  a.d.  902.  From  that  year  to 
the  present  (1900),  998  years  have  elapsed  or  30  peiiods  ot  33*27 
years.  But  Quetelet  mentions,  in  his  *Nouveau  Catalogue  des 
principales  apparitions  d'etoiles  filantes'  some  Chinese  records  of 
showers  seen  many  centuries  before ;  and  Kirkwood,  in  his  little 
book  on  'Meteoric  Astronomy'  (p.  123),  points  out  that,  although  no 
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season  of  the  year  is  assigned  for  these,  yet  that,  as  the  year  of  the 
earliest,  according  to  the  most  probable  view  of  Chinese  chrono- 
logy, corresponds  to  an  exact  number  of  periods  before  those  of 
authentic  occurrences  of  what  are  now  called  the  November 
meteors  or  Leonids,  there  is  a  high  degree  of  probability  that  the 
shower  noticed  was  a  very  ancient  one  of  these.  It  is  stated  to 
have  appeared  in  the  fiftieth  (the  last  but  one)  year  of  the  reign  of 
Kieh  Kwei,  who  is  described  as  being  a  monster  of  vice  and  volup- 
tuousness. It  is  supposed  that  he  ascended  the  throne  at  a  date 
corresponding  to  B.C.  1818,  and  he  was  overthrown  and  his  dynasty 
supplanted  by  that  called  the  Shang  in  B.C.  1766.  The  fiftieth 
year,  then,  of  his  reign  would  be  B.C.  1768  ;  and  from  that  year  to 
AJ).  902  would  be  2669  years,  or  80  periods  of  33*36  years.  Or 
from  B.C.  1768  to  A.D.  1900  there  are  3667  years,  or  no  periods  of 
33*35  years  each.  ¥our8  faithfully, 

BUckheath,  1900,  Oct.  1 1.  W.  T.'Lynx. 


The  Eclipse  of  August  17,  1384. 

Gestlembn, — 

It  may  be  of  some  interest  to  refer  to  this  eclipse,  which 
appears,  by  Oppolzer's  Canon,  to  have  been  just  on  the  limits  of 
totality  and  annularity,  whilst  its  shadow-path  was  almost  exactly 
the  same  as  that  of  the  eclipse  of  last  May.  The  year  was  that  of 
the  death  of  Wycliffe,  and  we  have  a  dated  record  of  the  eclipse 
in  Walsingham's  '  Historia  Anglicana,'  vol.  ii.  p.  117,  which  runs 
thus : — 

"  Eodem  anno  [t.«.  a.d.  1384]  die  sexta-decima  mensis  Augusti, 
sero  et  per  noctem  sequentem,  audita  sunt  in  Anglia  perhorrenda 
tonitrus,  et  visa  fulgura  terribihs,  qusB  mortales  multipliciter 
terruerunt.  In  crastino  vero  [which  would  be  August  17],  post 
meridiem,  quasi  per  horam  facta  est  ecUpsis  solis,  et  conjunctio 
simul,  aspicientibus  eas  multis." 

This  is  undoubtedly  an  eclipse  in  regard  to  which  the  exact  date 
is  given  by  the  historian.  According  to  '  TArt  de  verifier  les  Dates,' 
it  was  central  at  Paris  about  an  hour  after  noon  ;  the  *  Astronomic 
Tables '  of  Dr.  Grattan  Guinness  give  2**  57"  Jerusalem  time 
corresponding  to  o**  ^&^  Greenwich  time)  in  the  afternoon  as  the 
true  time  of  conjunction.  Yours  faithfully, 

BUckheath,  1900,  Sept  17.  ^'  ^'  ^^^• 


Shower  of  Aurigids. 

GSNTLEMSK, — 

One  of  the  best  defined  and  frequently  visible  radiants 
during  the  last  half  of  the  year  is  to  be  found  in  Auriga  a  little 
N.E.  of  a  line  connecting  the  stars  c  Auriga)  and  /3  Tauri.  I  first 
recognized  it  in  1876,  and  have  often  re-observed  it  since  that  year. 
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It  is  still  visible,  for  I  recorded  several  meteors  from  it  on 
Snpt.  23  and  27  last,  includiog  one  very  nearly  stationary  at 
75i°  4-32°  on  8ept.  23  at  11^59".  The  following  12  radiants 
have  been  determined  at  Bristol : — 

1884,  July  23  75+31  4 

1881,  August  27 75  -^ss  5 

1885,  September  3-17. . . .  78  +33  6 
1879,  September  14-21  ..  76+33  10 
1900,  September  23-27   ..76+32  5 

1877,  October  8   77+31  9 

1879,  October  14-15    76  -^^^  7 

1877,  November  7 77+32  8 

1879,  November  12-13   ••   77+33  5 

1876,  November  16-17   . .   76  -i-^^  5 

1885-6,  December  2 4-31. .   77+32  5 

1886,  December  28 77+30  S.S.P. 

The  last  position  is  derived  from  a  1st  magnitude  shootinp:-star 
observed  at  Sidmouth  and  Bristol.  The  positions  of  the  radiants 
agree  very  well.  Further  observations  of  the  shower  are  required 
in  the  mornings  of  July  and  August,  and  in  the  evenings  from 
Oct.  15  to  Nov.  7,  and  Nov.  17  to  Dec.  24.  It  seems  quite 
possible  from  the  materials  already  obtained  that  radiation  from 
the  point  77°  +32°  is  continuously  maintained  during  the  last  six 
months  of  the  year. 

In  September  the  meteors  are  swift  and  leave  streaks. 
As  an  instance  of  a  shower  supplying  slow  trained  meteors,  I 
may  mention  that  this  year  both  on  Sept.  1-2  and  Sept.  23-27  I 
saw  a  fairly  active  radiant  at  ;^^s°  +57°-  It  was  well  seen  at 
Bristol  in  Sept.  1886  and  1887,  and  forms  a  prominent  stream, 
the  various  observations  of  which  are  tabulated  in  No.  cclvi.  of  the 
General  Catalogue.  But  it  seems  highly  probable  that  two  showers 
are  included  here,  viz.:  one  at  329°+ 62°,  and  the  other  at 
335°  +57°.  Yours  faithfully, 

Biahbpston,  Bristol,  W.  F.  DjEanONG. 

1900,  September  27. 

A  Corrtctum. 
Gentlemen, — 

Pray  allow  me  to  call  attention  to  an  error  in  the  footnote 
on   p.  361   of    the  October  number  of   the  Observatory^  where 

d  =  2*44  J  should  have  been  c^=(2*44)  -j-,  A  and  /  being  the 

diameter  and  focal  length  of  an  object-glass,  and  d  the  diameter 
of  the  dark  ring  which  bounds  the  spurious  disk  of  a  star  when  it 
is  formed  by  light  of  wave-length  K  passing  through  the  whole 
aperture  of  this  object-glass. 
•   1  may  take  the  opportunity  of  also  calling  attention  to  the  form 
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of  the  spurious  disk  when  only  part  of  the  objective  is  used.  It  is 
often  no  longer  roimd.  Thus,  when  the  arrangement  represented 
on  p.  365  is  employed  for  dividing  a  double  star,  the  spurious  disk 
of  each  star  is  elongated  in  a  direction  perpendicular  to  the  line 
joining  the  sectors.  If  desired,  this  elongation  may  be  prevented 
by  exposing  foar  similar  sectors  of  the  object-glass  instead  of  two, 
the  additional  ones  being  at  right  angles  to  those  shown  in  the 
figure.  In  this  case  the  image  of  a  star  becomes  a  small  central 
spurious  disk  which  is  not  elongated,  with  portions  of  rings 
surrounding  it  forming  a  kind  of  cross  through  the  spurious  disk. 
The  diameter  of  the  spurious  disk  must  exceed  (i*4i4)X//A. 

For  some  purposes  this  type  of  image  may  be  the  best ;  but  in 
this  case  there  is  no  longer  an  absolutely  dark  line  sepamting  the 
two  spurious  disks,  and  probably  a  sufficiently  experienced  observer 
will  find  the  arrangement  with  two  sectors,  as  shown  in  the  figure, 
to  be  the  more  useful.  I  am,  Gentlemen, 

8  Upper  Hornsey  Rise.  N.,  ^ours  faithfully, 

Oct.  15, 1900.  G.  Johnstone  Stonet. 


OBSERVATORIES. 

[CJontinued  from  p.  382.] 

MCNCHBN.  If,  Sttl'ujer, — Observations  with  the  transit  were 
somewhat  slackened  to  permit  the  reduction  of  some  16,000  zenith 
star  observations  to  be  pushed  forward.  The  loj-inch  refractor 
was  used  by  Dr.  Villiger  for  observations  of  comets  and  small 
planets,  measures  of  Saturn's  system,  and  estimations  of  brightness 
of  Nova  Aurigie,  which  was  between  12*7  and  12*8  mag.  in  December. 
Leonids. 

O'Gyalla  (Ungam).  N.  von  Konholy-Thege,  —  Sun-spots. 
August  meteors  well  observed  ;  weather  unfavourable  for  Leonids. 
Time  service. 

Potsdam  (Astrophysical).  H,  C.  Vogel, — Installation  of  large 
photographic  refractor,  80  cm.  aperture,  with  a  guiding  teIesco(>e 
50  cm.  aperture.  Drs.  Eberhard  and  Ludendorlf  took  160  .star- 
spectra  with  the  small  spectrograph  D.  The  astrographic  refractor 
(13-inch)  was  used  to  obtain  35  star-spectra  of  long  exposure  (up 
to  3^)  for  researches  on  the  ultra-violet  end  of  the  spectra.  The 
researches  undertaken  by  Dr.  Lohse  on  metallic  spectra  were  con- 
tinued, and  Prof.  Wilsing  was  occupied  with  his  researches  on  the 
wave-lengths  of  spectral  lines.  Measures  of  position-angles  of 
snow  caps  and  other  parts  of  the  surface  of  Mars.  Diameters  of 
planets.  Positions  of  red  spot  on  Jupiter,  and  also  of  other  surface 
markings.  Profs.  Miiller  aud  Kempf  continued  their  work  on  the 
photometric  zone  +40^  to  +60°,  and  only  a  small  number  of 
stars  remain  to  be  done.    It  would  appear  from  their  observations 
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near  Milky  Way  that  with  decrease  of  magnitude  the  percenf  age 
of  white  stars  is  larger  than  with  the  brighter  stars.  The  photo- 
metric work  on  the  Pleiades  shows  discrepancies  from  the  B.D. 
magnitudes.  Under  the  direction  of  Pr.  Scheiner  the  work  on 
the  Astrographic  Chart  has  made  good  progress,  and  the  Potsdam 
zone,  +31°  to  +40°,  is  nearly  complete.  The  redaction  to 
rectangular  co-ordinates  is  being  pushed  on.  A  few  double  stars 
were  measured  with  theSchroeder  ii|-inch. 

PouLKOVA. — The  publication  from  which  these  notes  are  ex- 
tracted contains  an  ample  report  of  the  work  done  at  Poulkova 
during  the  last  ten  years.  As  no  notice  of  the  proceedings  at  this 
famous  institution  has  appeared  in  these  pages  during  that  time  it 
is  thought  expedient  to  give  here  for  reference,  as  is  done  in  the 
*  Vierteljahrsschrift,'  ♦  a  list  of  the  publications  which  haye  ema- 
nated from  the  Russian  National  Observatory  during  that  period. 

1889-91. 

Bredikhine    ...      On  the  Perseids  obserred  in  Biiseia  in  1 890.  B. 

On  the  Kadiant-points  uf  the  Andromedes.  B. 

Belopolaky On  the  Botat|on  of  Jupiter.  B. 

On  the  Motion  of  Sun-Rpot8.  A.  N. 

On  the  Corona  Photographs,  1887  Aug.  18-19.  A.  N. 

On  Surface  MoTements  in  the  Sun.  A.  N. 

Obeeryations  of  Solar  Eruption.  M.  9, 1. 

Nyr^n     On  Co-operation  in  obserying  Latitude  Vari-  A.N. 

at  ion. 

Obaervations  of  Total  Solar  Eclipse,  1890  June  A.  N. 
16-17. 

Rcnz  Observations  of  51  Double  Stars,  Wide  Pairs.  B. 

Observations  of  Olbers*  Comet,  1887  V.  A.  N. 
Observations  of  Comets  1889  I.  and  1889  Y          '  A.  N. 

H.  Struvo Results  of  Observations  of  Saturn's  System  with  A  N. 

the  30-inch  Refractor. 

Sokoloff Pendulum  Observations  in  Poulkova,  Warsohau, 

Bobruisk,  Moskau,  Samara,  Orenberg. 

1891-92. 

Bredikhine    ...      Dispersion  of  Meteor  Radiants.  B. 

Belopolsky    ...      Spectrum  of  Nova  Aurigie.  B. 

Rem  Observationsof  Comet  1889  V.  A.N. 

1892. 

Bredikhine    ...      On  the  Perseids  observed  in  Russia  in  1892.  B. 

Orbit  of  Bielids.  B. 

On  the  Bielids  of  1872, 1885,  and  1892.  A.  N. 

Belopolsky Positions  of  Spots  from  Solar  Photographs  at  Mem. 

Poulkova in  i 881-1888. 

Spectrum  of  ^  Lyrse.  B. 

Estimation  of  Solar  Rotation  from  Sun-spots.  A.  N. 

Spectroscopic  Observations  of  Motion  in  Line  A.  N. 
of  Sight  of  ^  Herculis. 

*  The  list  given  in  the  *  Vierteljahrsschrift  *  has  been  slightly  abbreviated 
by  omitting  memoirs  which  have  for  their  subject  obseryations  not  made  at 
Poulkova. 
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lSjr6n Variation  of  Latitude  as  observed  with  Great 

Vertical  Circle  in  1882-01. 
On  the  Befraotion  in  the  Obserring  Room. 

Bens  Obserrations  of  Comets. 

Sokoloff Deteri II ination  of  Motion  of  Pole  from  Poulkova 

Meridian  Marks. 

1893-94. 

Bredikhine    ..*.      Perseids  obserred  in  Bus^da  in  1893. 

The  Isodynames  and  Synchrones  of  Comet 
1893  IV. 

Belopolskj Spectrum  of  fi  Ljrs. 

Beveraal  of  D,  in  the  Solar  Spectrum. 

Benx  Obserrations  of  Nova  Aurigae  with  the  15-inch 

Befractor. 
Observations  of  Comets  1892  I.  and  1892  III. 

H.  StruTe Observations    of   Satellite    of  Neptune  with 

30-inch  Befractor. 
Fifth  Satellite  of  Jupiter. 
On  the  Dimensions  of  Saturn's  Disk.      -^ 

Sokoloff Comparison  of  tbe  Double  Toise  N.  of  the 

Observatorj  with  the  International  M^tre. 
Periodic  Variation  in  Motion  of  Pole. 
Lindemann    ...      Light  Curve  of /3  Ljne. 

Potsdam  Photometric  Durchmusterung. 
I vanoff  Variations  of  Latitude  from  Poulkova  Observa- 
tions, I 863-1 87 5. 
Variations  of  Latitude  from  Poulkova  Observa- 
tions, 184.2-1849. 

Ditschenko Personal  Equation  in  observing  Pole  Stars. 

Seraphimoff  ...      Spots  on  Jupiter  in  1893. 

'         Observations  of  Small  Planets. 

Bomberg   Besults  of  Zone  Observations  with  Moscow 

Meridian  Circle,  1858-69  :  Zone  0^-4°. 

Kostinskj  Parallax  of  3  Oassiopeiae. 

Variation  of  Latitude  of  Poulkova. 
Eowalskj  Variation  of  Latitude  of  Kasan. 

1894-95. 

Bredikhine    ...      Perseids  observed  in  Bussia  in  1894. 
Belopolsky Spectrum  of  the  Variable  S  Cephei. 

Spectrographic  Besearches  on  Saturn  s  Bings. 

Spectrographic  Performance  of  30-inch  Be 
fractor. 
Benz  Measures  of  Photographs  of  Star  Clusters. 

Apparent  Places  of  Stars  occulted  during  Total 
Lunar  Eclipse,  1891  Nov.  15. 
Lindemann    ...      Estimations  of  Magnitudes  of  Stars  in  Cluster 
k  Persei. 

Estimations  of  Magnitude  of  Z  Herculis. 
Seraphimoff  . . .      Observations  of  Sn^l  Planets. 
Ivsnoff  Variation  of  Latitude. 

Observations  of  Planets  with  Poulkova  V-circle. 

ObserTations  of  Mars  during  Opposition. 

BoUtion  of  the  Earth. 
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A.N. 
A.N. 
B. 


B. 

B. 

M.S.L 
M.S.L 

A.N. 

A.N. 
Mem. 

A.N. 
M.N. 
B. 

A.N. 
B. 
•V.S. 
B. 

B. 

B. 
B. 

A.N. 
Mem. 

B. 

A.N. 


B. 
B. 

A.N. 
A.  J. 

B. 

A.N. 

B. 

A.N. 

A.N. 

B. 

B. 

B. 


1895-96. 

Belopolskj Besearcbes  on  Spectra  of  Saturn  and  Bings.  B. 

Speotrogn^hic  Besearcbes  on  Jupiter.  A.  N. 

2k2 
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Spectrographic  Beftearches  on  i  Oepbei. 
Proper    Motion    of   Bright   Component   of 

6i  Cygni. 
Changes  in  Star  Cluster  N.  G.  0.  5*71. 
On  the  Performances  of  an  Anxihary  Lens  tor 
Spectrographic  InTestigation  with  30-inch 
Kefractor. 
Obserrations   of    KeTersals    in    Prominence 
Spectra. 

Sokoloff Ohservations  of  Gravity  in  Paris. 

Seraphimoff  ...      Observations  of  Comet  1896  I. 

Kostinfky Personality  in  Measuring  Photographic  Plates. 

Lindemann    ...      Photometric  Measures  of  r  Androm. 

Ny r6n    Referat  iiber  Gill's  *  Catalogue  of  1 7 1 3  Stars.' 

Wittram    Total  Solar  Eclipse,  1896  Aug.  8  an^  9. 

1896-97. 

Backlund  Total  Solar  Eclipse,  1896  Aug.  8. 

Selopolsky a  Geminor.  as  a  Spectroscopic  Double. 

Total  Solar  Eclipse,  1896  Aug.  8. 

Hansky On  the  Corona. 

D itschenko    . . .  Mean  Positions  of  1 2 3  Circumpolars. 

Ivanoff  Proper  Motion  of  30  g  Heiculis. 

Kostinsky Photographs  of  Corona,  1896  Aug.  8. 

Morine  Mean  RiLsof  115  Circumpolars. 

Nyr^n Determination  of  Aberration  Constant. 

Seraphimoff  ...  Obserrations  of  Small  Planets. 

1897-98. 

Bapklund  Motion  of  Small  Planets,  Hecuba  type. 

Libration,  Saturn's  Satellites. 
Belopolsky Spectra  of  Variable  17  Aquilje. 

Spectra  of  )3  Lyrie. 

Telocit?  in  Line  of  Sight  of  y  Virginis. 

Kapid  Motion  of  Line  of  Apsides  in  a  Gem. 

Spectrum  of  X  Tauri. 

"Velocity  in  Line  of  Sight,  y  Virginis,  7  Leonis. 

Shilow    Positions  of  1041   Stars  in  Messier  5   from 

Photographs. 
Kostinsky  Position  of  Exterior  Satellite  of  Mars. 

Astronomical  Work  in  Nova  Zembla,  1865. 
Bens  Positions  of  Jupiter's  Satellites  from  Photo- 
graphs. 

Observations  of  Satellites  of  Mars,   30-indh 
BefVaotor. 
Sokoloff Observations  of  Comet  1 898  1: 

1898-99 

Belopolsky Motion  of  ?  Geminor.  in  Line  of  Sight. 

Motion  of  B  Ursae  Maj.  in  Line  of  Sight. 
Motion  of  ri  Pegasi  in  Line  of  Sight. 

Ivanoff  Hiilfstafeln  for  Computations    of    Orbits  of 

Hecuba  type. 
Declination  of  Standard  Stars,  Epoch  1845*0. 

Kostinsky  Position.s  of  41 3  Stars  in  Conptellation  Geminor. 

which   will  be  Occulted  by  Moon,  1898, 
Deo.  27. 


A.N. 
A.N. 

A.ir. 
A.  jr. 


B. 
B. 
B. 

A.N. 

V.A.G. 

B. 


B. 

B. 

B. 

B. 

B. 

A.N. 

A.N. 

B. 

B. 

B. 


Mem. 

B. 

M.S.L 

M.S.L 

B. 

B. 

A.N. 

A.N. 

B. 

A.N. 
Mem. 
Mem. 

A.N. 

A.N. 


A.N. 
A.N. 
A.N. 
B. 

A.N. 
B. 
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Photographic  ObMrrationn  of  Satellite  of  A.N. 
Neptune  and  of  Small  Planets. 

Photography  in  Stellar  Parallax.  Rass. 

Orbinaky   ObecrTationa  of  Leonids.  A.N. 

Seraphimoff  ...      Obeerrations  of  Small  Planets  in  1897-8-9.  B. 

Observations  of  Tuttle's  Comet.  A.  N. 

On  the  Andromeda  Nebula.  A.  N. 

Betkbutoes. 

A.  N.       =  Astronomiscbe  Nachricliten. 

B.  =  Bulletin  de  I'Aoaddmie  Imp^riale  des  Sciences  de  St.  P^tersboarg. 
Mem.      =  Memoirs  of  same. 

M.  S.  L    =  Memorie  deUa  Societi  degli  Spettroscopisti  Italiaui. 
A.  J.        =  Asirophysical  JoumaL 
V.  A.  G.  =  Vierteljahrsschrift. 


Pabis.  —  The  current  work  of  the  National  Observatory  is 
summed  up  bj  M.  Loewy  in  a  preface  to  the  ILeport  for  the  year 
1899  presented  to  the  Observatory  Council  on  March  10  last. 

The  revision  of  Lalande's  zones  by  meridian  observations  has 
nearly  come  to  an  end ;  there  remain  about  2000  stars  to  be 
observed,  and  when  this  is  done  the  Gam  bey  instruments  will  be 
devoted  to  determining  the  places  of  reference  stars  for  the  Astro- 
graphic  Catalogue.  M.  Loewy  remarks  that  this  revision  has 
become  of  secondary  importance,  as  the  photographic  catalogue 
will  supply  precise  positions  of  all  of  Lalande's  stars.  The  Director 
of  the  Observatory  d'Abbadia,  TAbbe  Verschaffel,  has  offered  bis 
co-operation  in  the  Astrographic  Catalogue,  and  has  already  sup- 
plied the  place  of  3700  reference  stars.  The  reduction  of  these  has 
brought  about  a  cliange  in  the  observatory  procedure.  Since  1854 
all  meridian  observations  have  been  reduced  by  the  help  of 
Le  Verrier  8  catalogue,  the  star-places  of  which,  corrected  from 
time  to  time  by  Paris  obser\'ations,  were  taken  as  fundamental. 
Now,  for  the  sake  of  uniformity,  the  catalogue  made  by  Prof. 
Newcomb,  in  accordance  with  the  resolution  of  the  Conference  on 
astronomical  constants  held  in  Paris  in  1896,  will  be  taken  as  the 
clock-star  list  for  all  Paris  catalogues. 

In  connection  with  meridian  work,  it  may  be  stated  that  the 
chronographic  registration  of  transits  is  shortly  to  be  introduced 
at  Paris,  by  the  use  of  a  chronograph  devised  by  TAbbe  Verschaffel, 
which,  we  gather  from  a  brief  statement,  will  print  seconds  and 
subdivisions  to  tenths  and  hundredths.  A  chronograph  has  not 
hitherto  been  employed  because  it  was  thought  that  the  trouble  of 
reading  the  transits  subsequent  to  the  observations  did  not  out- 
weigh the  advantages  of  the  galvanic  method.  The  improvement 
in  the  mercury-trough,  devised  by  M.  Hamy  to  eliminate  the 
effect  of  earth-tremors,  is  found  to  work  satisfactorily. 

In  the  Astrographic  department  30,271  stars  on  58  catalogue- 
plates  were  measured  during  the  year  under  the  direction  of 
Mdlle.  Klumpke.  The  reduction  of  the  measures,  which  is  effected 
by  another  staff,  converting  them  into  Bight  Ajscension  and  De- 
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clination,  has  been  continued,  and  at  the  date  at  which  the  Eeport 
closed  23,603  stars  on  70  plates  were  thus  reduced.  An  instrnment 
is  being  made  by  M.  Gautier  for  the  purpose  of  determining  photo- 
graphic magnitude. 

Preparation  of  photographs  for  the  exhibition  naturally  called 
for  some  care  and  trouble  on  the  part  of  the  Director.  Some 
large  photographs  of  the  Moon  were  shown,  on  the  scale  of  a  lunar 
diameter  of  2^*65,  which  required  special  plates  coated  with 
particular  emulsion.  The  help  of  M.  M.  Lumiere  in  preparing  these 
is  graciously  acknowledged.  Examples  of  the  A?tr(^raphic  Chart 
were  shown,  as  well  as  M.  Verschaffel's  chronograph  and  M.  Hamy's 
mercury-trough . 

M.  Loewy  refers  to  the  memoir  descriptive  of  the  Atlas  of  the 
Moon,  seven  parts  of  which  were  published  in  1899.  He  says  : 
"  These  documents  have  been  studied  principally  from  the  point  of 
view  of  the  model  of  the  lunar  seas  and  of  the  structure  of  massive 
mountains.  The  historic  side  has  equally  occupied  the  attention 
of  the  authors.  They  think  they  have  discerned  numerous  traces 
•of  variation  in  the  level  of  the  seas,  and  of  increase  of  these  in  con- 
centric zones.  There  will  be  found  in  the  fourth  number  quite 
clear  instances  of  convex  formations  which  are  thought  to  form 
the  first  outburst  of  the  circles.  The  distribution  of  white  spots 
attributed  to  volcanic  ashes  has  supplied  a  criterion  to  assign  the 
relative  age  for  solidification  in  different  parts  of  the  Moon.  It 
also  supplies  some  evidence  in  favour  of  the  persistence  of  a  feeble 
atmosphere  at  the  surface  of  our  satellite. 

M.  Bigourdan  has  continued  with  much  success  his  important 
investigations  on  the  nebulae.  He  has,  up  to  now,  measured  the 
position  of  6000  of  these  bodies.  The  same  gentleman  has  also 
made  an  investigation  relative  to  earth-tremors  resulting  from  the 
traflSc  around  the  observatory.  He  finds  that  vibratory  move- 
ments are  perceived  at  a  depth  of  27  metres. 

M.  Hamy  has  made  a  series  of  measures  to  determine  the  wave- 
lengfth  of  a  certain  number  of  reference  lines  in  the  spectrum, 
and  other  members  of  the  staff  have  published  researches  of  various 
kinds.  

MEiaouBKE. — The  Board  of  Visitors  of  this  observatory,  in 
reporting  to  the  Governor  of  the  Colony  of  Victoria  on  their 
annual  visitation  to  the  observatory,  have  two  matters  to  refer  to 
in  the  way  of  complaint.  This  is  not  by  any  means  a  complaint 
as  to  the  conduct  of  the  observatory  by  the  Acting  Government 
Astronomer,  Mr.  P.  Baracchi,  for  of  his  work  they  speak  in  high 
terms  of  praise,  but  rather  as  to  the  way  in  which  he  is  being 
treated.  When  Mr.  Ellery  retired  in  1895,  Mr.  Baracchi  was 
given  the  title  of  Acting  Government  Astronomer,  and  as  such  he 
has  carried  on  the  work  of  the  observatory  since  that  time,  but 
has  received  no  increase  of  emolument ;  in  fact,  the  salary  he 
receives  is  now  ^400  per  year,  as  it  was  when  he  was  Third 
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Asisistant,  except  that  he  now  has  an  extra  allowance  o£  £72  for 
rent.  The  second  matter  of  complaint  arises  thu^:  there  seems 
to  have  been  a  re-classification  of  offices  in  the  colony,  and  the 
post  of  Government  Astronomer  has  been  placed  in  Class  B  o£  the 
Professional  Division  of  the  Public  Service ;  and  the  Board  very 
naturally  urge  that  this  post  should  be  put  in  Class  A.  The 
Se-classification  Board  certainly  seem  to  have  misunderstood  or 
misjudged  the  type  of  man  who  holds  such  an  office  and  his 
functions.  It  should  be  pointed  out  to  them  that  the  heads  of 
G-overnment  observatories  are  officers  of*  the  class  who  are 
rewarded  for  their  services  with  titles. 

Mr.  Baracchi's  report  tells  us  nothing  very  much  out  of  the 
usual  course,  except  the  progress  of  the  astrographic  work,  which 
will  be  referred  to  later.  The  transit-circle  has  been  employed  to 
observe  the  reference  stars  for  this,  and  comparison  stars  for 
Dr.  GilFs  heliometer  observations :  33 1 1  observations  of  Eight 
Ascension  and  2406  of  N.P.D.  were  made  in  the  year  ending 
1900,  Mnrch  31.  The  great  telescope  and  other  equatorials  were 
not  used  for  any  systematic  work,  but  only  occasionally  for  examina- 
tion of  comets  and  planets,  and  for  the  amusement  of  visitors,  of 
whom  there  were  334  on  Wednesday  afternoons  and  260  at  night 
during  the  year.  The  reduction  of  the  magnetic  observations  of 
the  past  30  years  has  been  continued.  A  large  amount  of  public 
work  in  the  way  of  rating  chronometers  and  testing  instruments 
is  done  at  the  Observatory  ;  and  now  Mr.  Baracchi  has  been  asked 
by  the  Mining  Ventilation  Board  to  undertake  the  testing  of  air- 
meters,  and  for  this  ,purpose  he  has  invented  and  set  up  a 
*'  whirling  machine.''  A  Milne  seismograph  and  a  micrometer  by 
Bepsold,  after  Dr.  Gill's  design,  for  measuring  astrographic  plates,, 
have  been  added  to  the  observatory  equipment. 

The  sections  of  the  Report  treating  of  the  measuring  of  the 
Astrographic  Catalogue  plates  is  signed  by  Messrs.  H.  C.  Eussell 
and  P.  Baracchi ;  for,  as  was  announced  last  year,  the  Colonies  of 
New  South  Wales  and  Victoria  have  combined,  and  each  supply 
part  of  a  sum  of  money  to  pay  for  the  photographs  taken  at 
Sydney  and  Melbourne  to  be  measured  and  reduced.  As  to  the 
photography  itself,  the  catalogue  plates  allotted  to  Melbourne 
(S.  Dec.  65^  to  90°)  have  all  been  taken  with  the  exception  of  a 
few  scattered  regions,  and  the  zones  *'  above  "  80°  of  declination 
(which,  we  infer  from  another  statement,  means  between  65°  and 
80°  S.  Dec.)  are  being  duplicated.  The  series  of  chart  plates  with 
centres  at  even  degrees  of  declination,  exposure  one  hour,  are  all 
taken,  and  those  with  centres  at  odd  degrees,  with  triple  exposures 
of  30  minutes  each,  are  being  taken.  The  measuring  staff  consists 
of  six  young  ladies,  who  have  for  their  use  the  Kepsold  micro- 
meter, which  arrived  in  Melbourne  in  January  last,  and  another 
measuring-machine,  made  in  Melbourne,  on  something  of  the  same 
plan  as  the  Kepsold,  but  differing  from  it  in  that  it  has  only  one 
measuring-screw,  and  can  therefore  only  measure  one  co-ordinate 
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without  turning  the  plate  or  the  screw  through  90°.  With  the 
Kepsold  40  to  50  stars  can  be  measured  in  an  hour,  with  the 
Melbourne  micrometer  only  30  or  40.  The  Beport  states  that 
this  rate  could  be  exceeded  if  the  observers  were  not  to  measure 
the  diameters  with  such  care  as  they  do.  But  Messrs.  Bussell 
and  Buracchi  think  that  these  measures  are  of  sufficient  import- 
ance to  justify  the  additional  expenditure  of  time. 

The  greater  part  of  the  year  was  spent  in  the  preliminary  work  of 
learning  and  experimenting.  At  the  date  of  the  Beport  the  positions 
and  magnitudes  of  21,000  stars  had  been  measured  in  direct 
and  reversed  positions  on  42  plates,  and,  besides  these,  39  plates 
had  been  measured  for  optical  and  other  investigations.  A  third 
measuring-machine  is  being  made  in  Sydney,  so  that  the  work  may 
be  considered  to  be  in  full  swing.  The  total  number  of  stars  .to  be 
measured  is  estimated  at  a  million  and  a  half,  and  it  is  thought 
that  this  may  be  done  in  six  or  seven  years. 


PUBLICATIONS. 

The  Botal  Obsbbtatobt,  Gbebnwich*. — The  name  of  the 
author  of  this  work  is  well  known  as  that  of  an  astronomer  whose 
speciality  lies  in  that  most  difficult  branch  of  observation,  spectro- 
scopic researches  on  the  motions  of  the  stars.  Such  work,  with 
its  extremely  arduous  hours  of  observation,  its  difficulties,  its 
disappointments,  may  well  have  claimed  the  whole  of  his  time 
and  energies ;  but  he  gives  ample  proof  in  the  book  before  us  of 
the  deep  interest  he  takes  in  all  branches  of  astronomical  research, 
especially  as  carried  out  at  the  Boyal  Observatory,  Green Miich, 
the  history  of  which  he  has  culled  from  every  known  source  and 
tells  again  in  a  delightful  style. 

About  half  the  book  treats  of  the  lives  of  the  Astronomers 
Boyal  who  have  created  and  gradually  brought  the  Institution  to 
its  present  macpiificent  organization.  It  is  not  pretended  that 
there  is  anything  new  in  these  chapters,  as  the  lives  of  such 
distinguished  men  of  science  have  been  more  than  once  written  ; 
but  Mr.  Maunder  skilfully  traces  the  influence  of  each  on  the 
growth  of  the  observatory  from  being  nothing  but  a  small  private 
establishment  to  its  present  imposing  proportions.  Elamsteed  and 
Bradley  have  had  their  praises  sung  before,  but  besides  re-telling 
the  astronomical  exploits  of  these  men,  Mr.  Maunder  shows  how 
much  astronomy  owes  to  Maskelyne  and  Pond,  whilst  the  two 
latest  occupants  of  the  office  receive  due  notice.  A  remark  of 
Airy's  anent  his  predecessor  is  worth  recording : 

For  certainty  and  accuracy,  astronomy  is  quite  a  different  thing  from 
wlmt  it  was,  and  this  is  mainly  due  to  Mr.  Pond. 

♦  •  The  Ro^al  Observatory.  Greenwich  :  a  glance  at  its  History  and  Work.* 
By  E.  W.  Maunder,  F.R.A.8.  The  Religious  Tract  Society:  London,  1900. 
Price  5«. 
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The  portraits  of  the  eight  Astronomers  BoTal,  copied,  in  most 
cases,  from  the  same  sources  as  were  used  for  the  picture  published 
in  this  mngazine  in  October  1899,  are  given  in  the  book. 

The  second  half  of  the  book  describes,  as  popularly  as  possible, 
the  instruments,  the  work  done  in  the  various  departments,  the 
object  of  and  the  distressing  monotony  of  the  everlasting  cal- 
culations. The  writer  of  this  notice,  rememberirig  the  years  of 
hard  work  spent  on  the  reduction  of  the  Transit  of  Yen  us 
observations  of  1874,  fully  agrees  M'ith  the  author  when  he 
says: — 

An  obterrer  with  the  transit  in^trament  will  take  only  three  or  four  minutf« 
to  make  a  complete  deUrmi nation  of  the  place  of  a  single  star;  but  that 
obeenration  will  furnish  work  to  the  computers  for  many  hours  afterwards. 
Or  to  take  a  photograph  of  the  Sun  will  occupy  about  fire  minutes  in  setting 
the  instrument,  whilst  the  actual  exposureorill  take  but  the  one- thousandth  part 
of  a  second  ;  but  the  plate  once  eiposed  will  have  to  be  developed,  ilxed,  and 
wahed  ;  then  measured  and  the  measures  reduced,  and  on  this  average  will 
provide  one  jierson  with  work  for  four  days  before  the  final  results  have  been 
print«Ki  and  published.  "  It  is  easy  to  see,  then,  that  observing,  though  the 
iirst  duty  of  the  Observatory,  nmkes  the  smallest  demand  on  its  time." 

Mr.  Maunder  shows  how  the  grand  Institution,  of  which  he 
is  himsolf  a  distinguished  member,  has  for  two  centuries  not  only 
fulHlled  the  object  of  its  foundation  and  endowment — that  object 
being  strictly  utilitarian — but  has  also  advanced  astronomy  in 
more  academical  branches  as  occasion  has  demanded. 

The  book  necessarily  treats  of  subjects  difficult,  if  not  impossible, 
to  render  strictly  popular,  which  cannot  be  made  in  the  least 
degree  intelligible  to  the  uneducated;  but  the  author  shows 
great  tact  in  *'  drawing  the  line  somewhere."  As  an  excellent 
example  of  description  one  might  note  the  account  on  p.  197  of 
the  every  night  operation  of  observing  a  star  by  reflexion  with 
the  transit-circle  and  mercury-trough,  where  the  action  is  so 
vividly  described  as  to  make  the  reader  almost  as  breathless  as  the 
observer  himself.  The  reason  of  the  operation  is  stated  in  a  few 
words,  which  will  doubtless  be  understood  even  by  the  least  astro- 
nomical reader. 

We  began  the  chapter  on  the  Meteorological  Department  with 
a  sinking  of  the  heatt ;  but  were  soon  reassured,  as  here,  as  in 
every  other  department,  Mr.  Maunder  shows  himself  quite  at 
home  in  the  subject,  which  he  succeeds  in  an  eminent  degree  in 
rendering  both  interesting  and  instructive.  Scarcely  a  word 
e  capes  him — where  it  would  have  been  pardonable — about  the 
part  he  has  himself  taken  in  maintaining  the  past  reputation  of 
the  Institution. 

The  book  has  evidently  been  very  carefully  revised,  as  we  have 
not  detected  a  single  error  among  the  figures  or  careless  state- 
ment of  fact.  A  slip  of  the  pen  occurs  (p.  234),  where  the 
temperature  of  evaporation  appears  to  be  confounded  ^lith  the 
temperature  of  the  dew-point. 

The  volume  is  copiously  illustrated  with  pictures  of  buildings 
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and  instruments  of  the  Observatory,  chiefly  from  photographs  by 
Mr.  Lacy  and  others,  members  of  the  stsifF,  and  we  lay  this 
charming  book  down  with  the  intention  of  reading  it  &^n  before 
long.  Or.  L.  TUPMAK. 


Publications  of  thb  Lick  Obsebtatoby,  Vol.  IV.  —  This 
volume  contains  the  first  series  of  meridian  observations  made  at 
Lick  by  Mr.  Tucker.  The  observations  extend  from  1893  Sept.  to 
1896  June,  and  have  been  somewhat  delayed  in  printing;  owing 
to  causes  beyond  the  control  of  the  observatory.  The  list,  com- 
prising 310  standard  stars,  and  including  all  stars  north  of  —40^ 
declination,  which  are  given  in  the  American  '  Ephemeris,*  the 
British  ^Nautical  Almanac,'  and  the  *■  Connaissance  des  Temps,' but 
are  not  included  in  the  *  Berliner  Jahrbuch,'  was  designed  to 
supplement  the  comparison  made  by  Anwers,  published  in  the 
*  Berliner  Jahrbuch,'  1884,  which  gives  the  corrections  necessary 
to  reduce  any  star  found  in  that  ephemeris  and  in  one  of  the  other 
ephemerides  to  the  B.  J.  system.  The  observations  have  been 
reduced  with  a  list  of  86  equatorial  stars  from  B.  J.  as  funda- 
mental for  both  right  ascensions  and  declinations,  and  are  therefore 
entirely  differential ;  but  corrections  are  given  depending  on  ob- 
servations of  the  nadir  (three  of  which  were  made  each  night),  and 
a  standard  latitude  derived  from  the  circumpolar  observations  on 
the  list.  The  observations  were  made  with  a  Repsold  reversible 
transit-circle,  virtually  the  duplicate  of  the  one  at  Strasburg.  The 
objective  and  ocular  are  interchangeable,  so  that  the  observations 
depend  on  four  different  positions  of  the  instrument.  The  transits 
were  recorded  on  a  chronograph.  The  observations  have  been 
evidently  made  with  the  greatest  care  and  attention  to  details,  and 
the  results  show  a  remarkably  small  range.  Poulkova  refractions 
were  used  in  the  reductions  of  the  declinations.  The  telescope  was 
not*  clamped,  the  resistance  of  the  collar  to  which  the  clamp 
is  attached  being  sufficient  to  insure  against  movement  from  any 
slight  pressure.  No  corrections  for  division  errors  have  been 
applied  to  the  observations,  and  the  value  of  the  flexure,  which  is 
small,  is  derived  from  observations  on  the  horizontal  collimators. 

The  observed  values  of  latitude  from  the  B.  J.  stars  are  as 
follows : — 

32  polar  stars  (both  culminations)    2  5*' 5 2 

86  equatorial  stars 25  '65 

22  stars  at  zenith    25-77 

The  differences  here  shown,  Mr.  Tucker  says,  may  be  explained 
by  a  bisection  error  obtained  from  an  independent  source. 

The  probable  error  of  one  observation  by  comparison  of  separate 
determinations  with  the  mean  of  four  is: — 
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'SuA. +o'*oi9  sec  2  up  to  70°  Dec. 

+  o'oi6     „     for  circumpolars. 
Dec +o*- 20  at  the  equator. 

±0  42  at  Z.D.  77°. 

The  effect  of  graduation  error  is  not  included  in  this  comparison. 

The  following  are  the  systematic  differences  for  the  funda- 
mental stars,  and  the  observed  corrections  to  the  ephemerides  for 
btars  not  in  B.  J.,  from  which  each  system  appears  coiisistent 
with  its  zone  of  equatorial  stars,  and  also  the  extension  of  the 
B.  J.  system  at  the  equator  to  the  limits  of  this  series  by  these 
observations : — 


Fundamental  Stars. 
B.  J.  -  A. E....  -0^026  -f o"o5 
B.  J.  -  C.  T....  +0  015  -o  -22 
B.  J.  —  N.  A....  +0  021  +0   18 


B.  J.  -  303 


o'oo    — o  '51 


Stars  not  in  B.  J. 
Obs.  -  A.E..,.  -o»-o28  -fo"-o2 
Obs.  —  C.  T....  +0016  — o   24 
Obs.  —  N.A....  +0  008  -f  o   ox 

^**--^^}    +0-025 -071  (-30^) 
Obs. -303    ...  +0-013  -o  7S(~»4°) 


The  following  is  a  comparison,  arranged  in  order  of  declination, 
between  the  Lick  series  of  observations  and  Prof.  Newcomb*s 
standard  star-places,  given  by  Mr.  Tucker  as  an  Appendix,  the 
corrections  to  the  A.  G.  system,  printed  in  A,  N.  3508,  350c;, 
affording  material  for  comparing  rrof.  Auwers'  new  standard 
places  with  those  of  Prof.  Newcomb : — 


No.  of 

Lick. 

• 

stars. 

Dec. 

Lick  —  Newcomb, 

18950. 

18  ... 

...      857 

s 
—  o-iosec3 

— 0*07 

39  .... 

...      74-8 

-0-27 

—  0-02 

8  .... 

. .     68-5 

-0-33 

—  CXI 

I 

- . .     54*4 

—  0-09 

-O'ZZ 

5  .... 

. ..     41-0 

-0-33 

-o-i8 

30  ... . 

..      36-5 

—  0-24 

-0-15 

II  . . . . 

23-4 

-0-37 

—0-09 

25... 

136 

-0-39 

—  0'20 

54  ...  ■ 

+  5-3 

—0-23 

-018 

47  ... . 

-   5-3 

-0-23 

-0-38 

21 

i6-i 

—  006 

-0-52 

22 

26-2 

— o-oi 

-0-51 

28  .... 

35-4 

-0M3 

-0-86 

Of  course  it  is  impossible  to  say  how  closely  the  Lick  observa* 
tions  thus  corrected  actually  represent  Auwers'  new  fundamental 
places,  for  they  are  not  yet  published.  W.  G.  T. 
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NOTES. 

Minor  Planet  Notes. — ^The  following  is  a  continuation  of  the 
ephemeris  of  Eros  (for  Berlin  midnight)  : — 

N.Dec. 


Nov. 


I. 

5- 
9- 

17. 


R.A. 
m     8 

'5     8 
7  10 

50  51 


I  43  22 


53  51 

54  14 
54  21 
54  12 
53  47 


Nov.  21. 

25- 

29. 

Dec.     3. 


III        8 

36  54 
31  49 
28  23 

26  43 


N.Dec. 

o         / 

53     5 
52  10 

51     2 

49  44 


The  planet  is  now  of  about  magnitude  9^,  and  its  brightness 
steadily  increases  throughout  November,  as  it  is  approaching  both 
the  Sun  aud  the  Earth. 

Six  new  planets  have  been  discovered  by  Wolf  at  Heidelberg. 

The  first  five  were  all  on  the  same  plate,  viz.,  FM,  EN,  1?'0, 
FP,  FQ,  discovered  on  October  22.  This  is,  we  believe,  the  largest 
haul  yet  made  with  one  cast  of  the  photographic  net. 

The  sixth  planet,  FE,  discovered  on  October  23,  may  not  im- 
probably prove  to  be  identical  with  (177)  Irma.  A.  C.  D.  C. 


Double  Stars. — In  A,  N.  3668  Mr.  Aitken  publishes  a  second 
list  of  62  double  stars  found  mainly  with  the  12-inch  refractor  at 
Lick.  This  brings  his  total  up  to  109.  Twelve  of  these  latter 
stars  are  under  o"*5  apart. 

Prof.  Campbell  says  that  one  of  the  components  of  r  Pegasi  is  a 
spectroscopic  double.  During  the  time  of  his  observations  the 
two  components  (visual)  were  never  separated  by  more  than  o"*3, 
consequently  it  is  difficult  to  decide  which  is  the  spectroscopic 
double.  

The  Opposition  op  Eeos. — The  work  for  determination  of  the 
parallax  of  Eros  by  co-operative  efibrt  is  now  in  full  swing.  The 
last  circular  issued  by  the  Committee  gives  the  names  of  21  more 
observatories  who  have  given  their  adhesion,  which  makes  up 
more  than  50  in  all.  As  was  stated  in  our  September  number,  the 
original  scheme  demanded  that  a  series  of  observations,  photo- 
graphic or  otherwise,  should  be  made  in  large  hour-angles,  east 
and  west  of  the  meridian,  with  a  supplementary  series  about  two 
hours  after  the  first  series.  The  Committee  no^v  suggest  that  as, 
at  this  season  of  the  year,  bad  weather  may  cause  many  gaps  in 
the  observations,  several  supplementary  series  should  be  made — in 
fact  that  observations  should  be  made  whenever  possible.  They 
point  out  the  desirability  of  observers  taking  especial  care  to  de- 
termine their  screw-values  and  instrumental  constants  generally. 

At  Greenwich  the  Astrographic  Equatorial  and  the  Thompson 
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Kefractor  are  both  being  employed  to  take  photographs,  in  the 
early  evening  and  before  sunrise,  with  supplementary  series  as 
suggested ;  but  the  weather  at  present  has  not  allowed  the  pro- 
gramme to  be  carried  out  in  entirety  on  many  nights. 


FiBBBALLS. — On  Sunday  evening,  October  21,  several  brilliant 
meteors  were  visible,  and  have  been  described  in  the  newspapers 
by  observers  in  various  parts  of  the  country.  At  8*"  35™  there  was 
a  magnificent  slow-moving  meteor,  which  is  referred  to  by  the 
Daily  Mail  as  a  '^  huge  "  object  and  one  of  the  brightest  seen  in 
an  English  sky  for  many  a  year.  It  was  seen  at  London,  Stafford, 
Bristol,  Bridport,  Llanelly,  Tewkesbury,  Cardiff,  Billingsborough 
(Lincolnshire),  and  many  other  places.  From  a  preliminary  dis- 
cussion of  the  observations,  Mr.  Denning  finds  the  radiant  at 
308°  —15°  in  Capricomus,  and  the  length  37  miles  over  a  point 
10  miles  W.N.W.  of  Hereford  to  25  miles  over  Bridgnorth, 
Shropshire.  Path  37  miles ;  velocity  10  miles  per  second.  This 
probably  represents  only  a  part,  and  the  best  observed  portion,  of 
the  meteor's  flight.  At  9**  30"*  on  the  same  evening  another  large 
meteor  appeared,  but  this  does  not  seem  to  have  been  so  well 
observed  as  that  at  8**  35". 


The  Notsmbeb  Meteors. — It  seems  almost  bold  to  say  any- 
thing in  the  way  of  prediction  of  the  appearance  of  the  Leonid 
shower,  remembering  the  disappointments  of  last  year  and  the 
year  before ;  but  our  readers  need  not  be  reminded  of  Mr.  Denning's 
series  of  articles  in  this  magazine  for  the  year  1897,  where,  in 
giving  the  probable  times  of  appearance  of  the  shower  in  successive 
years,  he  stated  that  in  this  current  year  1900  we  shall  be  immersed 
in  the  thickest  part  of  the  stream  just  before  sunrise  on  November 
15,  when  the  Moon  will  be  near  last  quarter,  so  that  if  the  meteors 
do  strike  the  Earth  then,  the  display  may  be  brilliant.  In  saying 
this  it  is  quite  realized  that  the  observations,  or  rather  lack  of 
observations,  last  year  point  to  a  perturbation  of  the  meteor  orbit, 
which  may  have  caused  the  main  stream  to  pass  clear  or  nearly 
clear  of  the  Earth's  path,  but  our  knowledge  of  the  present  con- 
dition of  things  is  so  vague  that  hope  of  seeing  a  shower  need  not 
be  given  up.  The  wise  observer  will  keep  an  eye  on  the  sky  from 
midnight  to  sunrise  during  the  mornings  of  November  14,  15, 
and  16.  

Eelation  between  Gbavitt  AiTD  Tempbbatubb. — A  note  in 
Cid  et  Terre  states  that  Col.  von  Stemeck,  at  the  request  of  the 
Academy  of  Sciences  of  Vienna,  has  been  making  researches  to 
determine  whether  there  is  any  variation  of  g  with  temperature,  as 
has  been  suggested.  The  experiments,  which  consisted  in  mea- 
suring the  attraction  of  gravity  at  the  bottom  of  mines  of  various 
depths,  appear  so  far  not  to  indicate  any  conclusive  result,  it 
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being  difflculfc  to  eliminate  the  effects  of  local  temperature.  As 
one  result  of  tlie  experiments,  CoL  Stemeck  d^ennined  the 
density  of  the  Earth,  5*52. 

Thb  TJinTSRSAL  TiMiB-SrsTSic. — ^The  American  Sdenee  is  re- 
sponsible for  the  announcement,  doubtless  correct,  that  Spain  has 
adopted  Greenwich  Time.    The  exact  wording  of  the  decree  mns : 

In  all  nilwaj,  mail  (indadixiif  tel^apb),  telephone,  and  eteamihip  serrioa 
in  the  Peninsula  and  Balearic  Islands,  and  in  all  the  miniiteml  omeeB,  the 
courts,  and  all  public  ivorks,  time  shall  be  regulated  by  the  time  of  the 
Greenwich  ObserFatory,  commonly  known  as  Western  European  Time. 

Also  the  hours  of  the  day  are  to  be  numbered  from  i  to  24. 
The  hour  of  midnight  will  be  called  24,  but  the  time  between  this 
and  J  o'clock  will  be  designated  as  o**  5",  o*  lo",  o*  59". 


Thb  Weathbb  IK  OcTOBEB.— A  generally  fine  month,  with  a 
remarkably  small  rainfall  of  small  amounts  distributed  oyer  many 
days.  Until  the  24th,  0*49  inch  was  measured  on  nine  days,  but 
during  the  latter  part  of  the  month  more  copious  falls  on  five  days 
after  the  25th  brought  the  month's  rainfall  up  to  1*55  inch,  being 
1*30  inch  below  the  average  for  the  preceding  59  years.  Tem- 
perature, as  is  usual  in  an  autumnal  month,  fluctuated  considerably, 
two  hot  days  on  October  8  and  9,  on  which  the  thermometer  rose 
to  73^-9  and  74°'2  respectively,  being  followed  within  a  week  by  a 
great  fell  of  temperature,  the  minimum  for  the  month,  35  '6, 
occurring  on  the  i6th,  and  the  range  in  the  week  amounting  to 
38®'6.  In  the  59  preceding  Octobers  there  have  been  9  instances 
of  higher  temperature  than  that  recorded  this  month,  the  highest 
October  temperature  on  record  being  8i®'o,  which  occurred  on 
October  4,  1859.  The  sunshine  in  the  month  amounted  to  no 
hours,  being  about  25  hours  in  excess  of  the  average  for  the 
preceding  ten  years.  

Thb  Badcli?fb  OBSBBViLTOBT. — ^From  paragraphs  in  the  daily 
press  we  learn  that  the  building  designed  by  Mr.  T.  O.  Jackson, 
B.A.,  t3  house  the  new  telescope  at  the  Badcliffe  Observatory  is 
nearly  finished.  The  following  description  is  from  the  Dailjf 
Newt  :— 

The  buildinff  is  circular,  and  is  35  feet  in  external  diameter ;  it  is  provided 
on  the  lower  noor  with  a  large  door,  solid  rounded  steps,  and  two  ^U-eixed 
windows  of  the  ordinary  square  sash  type.  The  walls  rise  to  a  height  of  34 
feet ;  at  about  two-thirds  of  this  height  a  bold  cornice  of  stone  and  red  brick 
is  introduced,  and  above  this  eight  elliptic  windows,  or  "eyes,"  are  placed,  with 
keyed  dressing  of  rubbed  red  brick.  These  form  the  chief  ornamental  featiu« 
of  the  tower,  and  are  surmounted  by  a  wide,  hard  stone  cornice,  upon  which  is 
bolted  the  iron  sole-plate  of  the  great  hollow  dome,  which  will  rise  around  aiyj 
abore  the  telescope. 

Within  the  building,  and  almost  central,  is  built  the  massiye  brick  pier  npon 
whieh  the  enormous  cast-iron  base  of  the  telescope  will  stand.    The  pier  itself 
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rests  on  a  solid  mass  of  concrete,  which  is  placed  at  a  depth  of  17  feet  below  the 
surface  of  the  ground.  The  weight  of  this  concrete  block  is  estimated  at  about 
30  tons.  Tlie  great  hollow  dome  which  surmounts  the  tower  is  nearij^  spherical 
in  shape,  and  its  ribs  are  of  steel.  These  are  at  the  present  time  being  coverevi 
with  papier  mach^,  which  forms  the  protecting  roof.  The  whole  dome  revolves 
easily  on  wheels  united  by  a  "  lire  ring,"  and  rises  to  a  height  of  53  feet  above 
the  ground. 

Sir  Howard  Grubb  is  making  the  rising  floor  as  well  as  the 
telescope. 


The  Royal  Obseetatoby  of  Beloixtm. — It  is  announced  that 
M.  Charles  Lagrange  has  resigned  the  position  of  Astronomical 
Director  of  the  Uccle  Obsenatory,  to  which  he  was  appointed  in 
1896,  in  succession  to  M.  Folie,  and  his  resit^nation  has  been 
accepted.  It  appears  that  he  asked  to  be  relieved  of  his  office  two 
years  ago,  and  though  the  Government,  loth  to  lose  an  officer  of 
such  value,  asked  him  to  reconsider  his  decision,  M.  Lagrange  had 
reasons  for  his  action  which  compelled  him  to  adhere  to  bis 
request.  M.  Georges  Lecointe,  Lieutenant  of  Artillery,  has  been 
appointed  to  succeed  him. 


The  Amekicax  '  Nautical  Almakac' — It  is  announced  in  the 
American  Journal  Science  that  Prof.  H.  T.  Todd,  having  reached 
the  age-limit,  has  retired  from  the  Directorship  of  the  U.S. 
^>i'autical  Almanac,'  and  that  Prof.  8.  J.  Brown,  Astronomical 
Director  of  the  U.S.  Naval  Observatory,  has  undertaken  the 
duties  of  the  oflice.  We  regret  to  think  that  we  have  not  any 
announcement  iu  our  pages  of  Prof.  Todd's  appointment  to  the 
oflice,  of  which,  indeed,  we  had  not  before  heard ;  but  in  any  case 
his  tenure  of  the  post  must  have  been  of  short  duration,  for  the 
preface  to  the  N.A.  for  1902,  which  is  dated  1899  June,  is  signed 
by  Prof.  Uarkness.  The  age-limit  as  applied  in  pubHc  offices 
appears  to  have  disadvantages  in  some  cases.  In  accordance  with 
this  reguktion  Prof.  Newcomb  retired  from  this  office  in  April 
1897.  Prof.  Brown  appears  to  be  the  third  occupant  of  the  post 
since  that  time,  whilst  it  is  evident  from  facts  given  in  a  note 
below,  that  Prof.  Newcomb  is  still  in  possession  of  his  youthful 
euergy  and  faculties. 

We  have  received  from  Messrs.  Stoneham  copies  of  new 
editions  of  two  little  books  by  our  valued  contributor,  Mr.  W.  T. 
Lynn.  The  title  of  the  first,  *  Astronomy  for  the  Young,'  explains 
the  matter  of  the  book  ;  it  only  remains  to  say  that  the  manner  is 
excellent,  and  the  author's  name  is  a  sufficient  guarantee  for  its 
accuracy.  Our  readers  need  not  be  told  that  Mr.  Lynn  is  an 
authority  on  chronology,  so  that  they  will  not  be  surprised  that 
the  title  of  his  other  work  is  *  The  Penny  Chronology.'    It  gives 
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the  dates  of  the  principal  events  of  history  from  Abraham  to  the 
Boer  war,  and  is  full  value  for  two  halfpennies. 


The  following  paragraph  is  from  the  lAUrary  World : — 

Messrs.  Constable  will  shortly  publish  a  work  on  Astronomy  by  Mr.  H.  H. 
Turner,  F.R.S.,  SaWlian  Professor  of  Astronomy  at  Oxford.  It  will  be  a 
record  of  the  changes  which  have  taken  place  in  the  methods  and  scope  of 
aslronomical  instruments  during  the  last  quarter  of  a  century.  Another  book 
on  the  same  subject,  but  of  a  more  elementary  nature,  will  be  a  primer  by  Sir 
Robert  Ball  in  the  Cambridge  Science  Series. 


Thbkh  is  a  funny  little  story  in  Mr.  Burckhalter's  account  of 
the  Chabot  Observatory  Eclipse  Expedition  to  Siloam,  Georgia,  in 
the  Publications  of  the  Ast.  See.  Pac.  for  October.  Pn>f.  Burck- 
halter  was  one  day  making  sextant  obsenations  for  position,  when 
his  coloured  assistant,  who  was  something  of  a  character,  being 
interested,  asked  what  lie  was  doing.  The  Professor  told  him  he 
was  trying  to  find  exactly  where  he  was.  "  Foh  de  Lawd's  sake  ! 
why  didn't  you  ask  me,''  said  the  nigger ;  "  1  was  done  bo'n  anil 
brought  up  heah!  You's  right  heah  in  SUoam.  I  reckon  you's 
f  oolin'  me !  " 


The  University  of  Cambridge  has,  honoris  cauM,  granted 
Prof.  S.  P.  Langley,  Secretary  of  the  Smithsonian  Institution,'and 
Director  of  the  Astrophysical  Observatory  at  Washington,  the 
degree  of  Doctor  of  Science.  Prof.  Langley 's  inventions,  the 
bolometer  and  the  aerodrome,  were  thus  referred  to  by  the  Public 
Orator  : — 

Luminis  in  spectro,  ut  aiunt,  infra  radios  rubros  radii  alii  qui  oculorum 
acieni  prorsus  cffiigiunt,  viri  hnjusoe  ingenio,  instrnmenti  novi  auxilio  qurid 
fioXoficTpov  uominavit,  paulatim  proditi  et  patefacli  sunt  Nemo  mirabitur 
virum  Ktellarum  observandarum  amore  tanto  affectum,  etiam  e  terra  volandi 
desiderio  ingenti  essecommotum, — adeo  ut  quasi  nlis  novisadbibitis,  plus  quam 
trium  milium  pedum  per  ftpatium,  etiam  avium  volatum  aemulari  poterit. 
li'ortasse  aliquando,  Icari  sortem  non  veritus,  etiam  Horatii  presagia  ilia  sibi 
ipsi  Tindicabit : — 

"  Non  usitata  nee  tenui  ferar 
Penna,  biformis  per  liquidum  rothera." 

Fortasse  rerum  terrestrium  impatiens,  rerum  ccelestium  avidus,  ausus  erit  e 
terris 

•*  volare 
Sideris  in  numerum,  atque  alto  succedere  coelo." 


PATnER  Hagen,  the  Director  of  the  Georgetown  Observatorv 
(he  will  be  remembered  as  the  compiler  of  an  excellent  atlas  of 
variable  stars)^  is  now  in  England.    He  visited  Greenwich  recently 
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in  company  with  Father  Strassmaier,  whose  personal  acquaintance 
we  were  glad  to  make.  *  M.  Valle,  the  new  Director  of  the  Tacubaya 
Observatory,  is  also  in  this  country.  We  believe  that  Sir  David 
Gill  will  shortly  return  to  his  official  duties. 

As  many  of  our  readers  probably  do  not  see  the  American 
publication  called  the  Popular  Science  Monthly^  it  may  be  well  to 
mention  that  Prof.  Newcomb  is  writing  a  very  excellent  series  of 
articles  therein,  called  "  Chapters  on  the  Stars."  The  September 
number  contained  chapters  on  *'  Star  Spectra  "  and  the  *'  Motion 
of  the  Sun  in  Sj)ace  *' ;  the  chapter  in  the  October  number  was 
"Variable  Stars*';  earlier  chapters  in  the  series  were  on  the  names 
and  the  number  of  the  stars — each  being  a  masterly  treatise,  but 
not  too  scientitic  on  the  subject.  We  have  reason  to  know  that 
Prof.  Newcomb  contemplates  publishing  a  book  shortly  ;  perhaps 
these  are  to  form  part  of  it. 

Prof.  W.  W.  Campbell  has  been  appointed  Acting  Director  of 
the  Lick  Observatory  until  a  new  Director  is  appointed  and 
assumes  the  duties  of  his  office. 

Pbof.  Michelson,  of  the  University  of  Chicago,  has  been 
awarded  a  Grand  Prize  at  the  Paris  Exhibition  for  his  Echelon 
Spectroscope. 

A  PBELIMIVABY  discussion  of  the  diameters  of  Neptune  and 
Uranus. is  given  by  Dr.  See  in  A.  N.  ^66^. 

These  will  be  an  annular  eclipse  of  the  Sun  on  November  2 1 , 
visible  in  South  Africa  and  West  Australia. 

TuE  next  Meeting  of  the  Koyal  Astronomical  Society  will  take 
ptace  on  November  9  :  of  the  British  Astronomical  Association  on 
Wednesday,  November  28. 


From  an  Oxford  Note-Book. 

Quietly,  almost  insidiously,  the  Opposition  of  Eros  has  crept 
upon  ua.  There  has  been  no  preliminary  excitement  such  as 
preceded  the  Transits  of  Venus  ;  no  practising  of  observers,  and 
fitting  out  of  expeditions  to  all  quarters  of  the  globe.  There  was 
a  little  gathering  of  astronomers  in  Paris  after  the  Astrographic 
Conference  to  talk  o?er  matters ;  a  few  circulars  (of  the  greatest 
value)  have  been  sent  out  from  Paris;  and,  with  no  further 
rehearsal,  here  we  are  in  the  thick  of  the  observations,  taking 
photographs  night  and  morning  whenever  we  can,  and  expecting 
to  do  BO  for  some  four  or  five  months.  But  it  is  probable  that  no 
barm  has  been  done  by  the  absence  of  more  definite  preparations. 
The  real  preparation  is  the  work  which  has  already  been  done 
in  dealing  with  the  Aatrographic   Catalogue,  and  such   special 
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details  as  are  necessary  for  this  work  on  Eros  were  very 
quickly  learnt  from  the  first  few  photographs.  Even  the 
preliminary  talk  at  Paris  was  more  or  less  in  the  air;  for 
some  of  the  anticipated  difficulties,  notahly  that  arising  from 
the  rapid  motion  of  Eros,  have  not  troubled  us  at  all  io  actual 
work.  To  be  sanguine  is  always  risky,  but  I  fancy  we  are  em- 
barking on  a  successful  enterprise,  and  though  it  has  not  brooght 
actually  together  those  working  in  concert,  as  sometimes  happens 
with  astronomical  enterprises,  I  look  round  metaphorically  to  my 
colleagues  and  submit  the  sentiment  ^*  To  the  good  parallax !  ^ 


Pabt  of  this  hopefulness  is  due  to  the  simplicity  of  which  the 
present  operations  are  found  to  be  capable ;  and  part  is  due  to 
Sir  David  Gill.  "Within  the  last  few  days  I  have  been  carefully 
through  those  huge  volumes  which  discuss  the  observations  of 
Victoria,  Iris,  and  Sappho ;  not,  of  course,  through  every  figure  of 
them,  but  through  every  argument  and  difficulty,  and  have  emerged 
with  two  definite  impressions  :  the  first  an  admiration  for  the  zeal, 
care,  and  ability  of  all  concerned  in  these  great  works ;  and  the 
second  a  conviction  that  our  difficulties,  whatever  they  may  turn 
out  to  be  (and  we  shall  no  doubt  find  quite  plenty),  will  not  be  of 
the  kind  which  have  been  so  ably  dealt  with  in  these  volumes, 
viz.,  those  arising  from  personality  in  the  observer.  To  get  rid  of 
this  puzzling  and  uncertain  difficulty  is  surely  a  valuable  gain,  and 
gives  us  a  right  to  start  on  our  venture  hopefully  :  time  enough  to 
worry  over  unforeseen  difficulties  when  they  arise.  On  the  other 
hand,  perfect  honesty  requires  confession  of  a  haunting  appre- 
hension lest  we  find  a  parallax  differing  from  8"'8o,  and  1  trust 
8ir  David  Gill  will  appreciate  the  compliment ! 


To  dilute  the  severity  of  these  volumes  I  have  been  *'  sailing 
alone  around  the  world  "  with  Captain  Joshua  Slocum.  What  a 
delightful  trip  and  what  an  achievement !  To  lash  the  helm  lor 
twenty-three  days  on  end  (covering  2700  miles)  and  sit  below  in 
the  library  reading  a  book  !  Well  may  a  man  who  has  done  this 
say  that  '*  the  stories  of  sea  danger  are  for  the  most  jmrt  ex- 
aggerations," especially  when  he  makes  it  clear  in  other  parts  of 
the  book  that  he  knows  what  sea  danger  is.  And  when  danger 
came  he  was  **  prepared  for  every  emergency  "  with  "  a  kit  of  not 
too  elaborate  carpenter's  tools,  a  tin  clock,  and  some  carpet  tacks  ^ ! 
The  tools,  one  may  well  believe,  got  their  value  from  the  hand  that 
used  them  ;  the  tacks  were  for  the  naked  feet  of  unwelcome 
intruders  on  the  decks  ;  but  the  tin  clock  !  I  viish  it  could  be 
acquired  for  Greenwich  Observatory,  to  be  stored  alongside 
Harrison's  chronometer.  Captain  Slocum  had  a  chronometer 
before  he  started,  but  as  it  would  have  cost  fifteen  dollars  to 
repair  he  left  it  at  home.  His  tin  clock  cost  a  cheap  dollar,  **  on 
account  of  the  face  being  smashed."     When  he  had  been  some 


Nov.  ISOO.]  Notes.  427 

time  at  se&  it  lost  its  minute-hand,  but  "  after  I  boiled  her  she 
told  the  hours,  and  that  was  near  enough  on  a  long  stretcli";  so 
that  when  Dr.  Gill  visited  the  Sprat/  and  Captain  Slocum  visite<l 
the  Cape  Observatory,  some  interest  was  manifested  by  each  in 
the  clock  of  the  other.  "  He  [Dr.  Gill]  showed  me  the  great 
astronomical  clock  of  the  observatory,  and  I  showed  him  the  tin 
clock  of  the  Sprai^,  and  we  went  over  the  subject  of  standard 
time  at  sea,  and  how  it  was  found  from  the  deck  of  the  little 
sloop  without  the  aid  of  a  clock  of  any  kind."  But  it  must  not 
i>e  supposed  that  Captain  Slocum  did  not  know  what  accunu*y 
meant ;  he  took  what  must  have  been  some  excellent  lunar 
distances,  and  when  they  did  not  agree  with  his  own  ideas  of 
where  he  was  he  fearlessly  suspected  and  found  an  error  in  the 
table  of  logarithms.  **The  tables  being  corrected,  I  sailed  on 
with  self-reliance  unshaken,  and  with  my  tin  clock  fast  asleep." 
Wonderful  man !  And  he  does  not  forget  to  add  a  tribute  of 
admiration  for  the  astronomer  s  work  in  making  the  tables  which 
give  such  information.  "  The  work  of  the  lunarian,  though  seldom 
practised  in  these  days  of  chronometers,  is  beautifully  edifying, 
and  there  is  nothing  in  the  realm  of  navigation  that  lifts  one's 
heart  up  more  in  adoration.'*  But  I  could  go  on  quoting  for  :i 
long  time ;  the  lact.  is,  everyone  should  get  the  book  *  for  them- 
**»*lves,  and  at  least  every  observatory  library  should  possess  it.  I 
ran,  however,  scarcely  resist  one  more  little  extract,  about  the  man 
who  drew  a  large  comet  on  the  side  of  his  shop  and  hung  out  the 
>ign: — "This  wicked  world  will  be  destroyed  by  a  comet!  The 
owner  of  this  store  is  therefore  bound  to  sell  out  at  any  price  and 
avoid  the  catastrophe." 


The  above-mentioned  misprint  in  the  table  of  logarithms  reminds 
me  of  another  little  story.  There  is  a  certain  Dr.  Falb  who  makes 
predictions  of  weather,  and  on  one  occasion  the  weather  so  pointedly 
refused  to  follow  the  course  laid  down  for  it  that  it  was  necessary 
to  tind  some  excuse.  Accordingly  we  read  ih  one  of  the  daily 
papers  next  morning  that  '*  Herr  Falb  had  made  an  error  in  his 
logarithm.'*  And  doubtless  ILerr  Falb  accordingly,  like  Captain 
Slocum.  '*  sailed  on  with  self-reliance  unshaken,"  though  the  shake 
10  the  confidence  of  otiiers  would  be  different  in  the  two  cases. 


Talking  of  weather-prophets,  1  have  been  expecting  for  nearly 
two  years  to  hear  of  some  sensation  consequent  upon  the  arrival 
of  one  who  left  England  for  the  States  in  January  1899.  He 
tried  for  some  time  to  get  an  audience  in  England,  but  at  last 
ol)taine<l  some  advice.  '*  I  am  advised,"  he  wrote  on  January  5, 
•*  to  try  to  gain  attention  to  my  meteorological  views  in  the  United 
States."  1  wonder  who  gave  that  rather  selfish  advice?  and 
vihether  he  would  be  touched  by  reading  the  following  rather 

*  *  Sailing  Alone  Around  the  World.*  By  Captain  Joshua  Slociiro. 
Sampfon  Low,  1900. 


pathetic  sentence  from  the  same  letter  ?  *'  If  I  should  haTe  the 
honour  of  making  known  some  of  the  fundamental  laws  of 
meteorology  at  present  not  understood,  there  is  no  doubt  mj 
fellow-countrymen  will  be  benefitted,  and  they  will  be  able  to  say, 
in  good  part,  that  I  left  my  country  for  ray  country's  good."  Poor 
man !  What  a  life  of  continual  disappointment  the  paradozer 
leads !  And  yet  it  does  not  do  to  be  gentle  with  them ;  at  least  ic 
only  prolongs  the  business,  with  the  same  inevitable  termination. 

CoNCERyiNG  the  new  Liste  Oenerah  of  Astronomers  and  Ob- 
8er\'atoried,  M.  Lancaster  asks  me  to  say  that  he  is  specially 
desirous  of  having  the  geographical  co-ordinates  of  any  obseira- 
tones  which  have  sprung  into  existence  in  the  last  ten  years,  or 
whose  positions  have  been  redetermined.  Also  the  titles  of  new 
publications,  especially  those  with  a  small  circulation.  And  finally 
information  as  to  changes  in  the  penonnel  of  observatories  would, 
of  course,  be  welcome.  With  the  view  of  troubling  his  corre- 
spondents as  little  as  possible,  M.  Lancaster  remarks  that  a 
pott-card  to  him  (M.  A.  Lancaster,  Directeur  du  Service  meteoro- 
logique  de  Belgique,  Uccle,  Belgium)  is  all  that  is  necessaiy ;  and 
as  the  work  is  for  the  general  benefit,  he  hopes  for  the  same 
cordial  co-operation  as  on  former  occasions — ^a  hope  which  will  be 
generally  shared. 


The  following  Roundel  to  a  "  non-smoking  Astronomer "  is 
taken  from  a  delightful  little  book  called  '  La  Santa  Yerba,  written 
by  William  L.  iShoemaker,'  *  sent  me  by  an  American  friend. 
The  illustrious  initials  G.  W.  H.  will  readily  be  recognized. 
There  are  several  of  these  pretty  little  poems  in  praise  of  '*  the 
weed "  which  I  should  like  to  quote,  but  I  fear  they  have  no 
astronomical  excuse. 

Nicotian  Roundels. 

I. — Urania  and  Euterpe, 

To  a  non-smoking  Astronomer :  G.  W.  H. 

Excuse  me,  Hill— that  yon  don't  smoke  T  know, 

But,  really,  I  my  pipe  must  frequent  fill ; 
And  if  in  air  a  copious  cloud  I  blow. 
Excuse  me,  Hill. 

Your  Muse,  that  soars  to  farthest  planet,  will 

No  smoke  about  her  path  ethereal  throw — 
Urania's  noso  tobacco  strent  brooks  ill ; 

But  mine  t,  who  l(»ves  this  smoky  orb  below, 
My  pipe  disdains  not,  helps  me  to  distil 

Some  poesy  from  its  fragrant  fume,  and  so 
Excuse  mo,  Hill. 

♦  Boston,  U.S.    Copeland  and  Pay,  69  Comhill:  189S. 

t  Euterpe,  or  Euterpia,  from  the  sweetness  of  her  singing.  Some  call  her 
Tibicina,  becaose,  according  to  ihem,  she  presides  over  pipes.  —  Took§'9 
Pantheon. 
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MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1900  November  9. 

Mr.  E.  B.  Knobel,  Pretwlent,  in  the  Chair. 

Secretaries:  H.  F.  Nswall,  M.A.,  and  F.  W.  Dyson,  M.A. 

Thb  Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

Mr,  Dyson,  One  nundred  and  eighty-eight  presents  have  been 
received  since  the  last  Meeting.  Among  the  books  there  will  be 
fouid: — Volume  ii.  of  the  late  Prof.  J.  C.  Adams's  Scientific 
Papers,  presented  by  the  Adams  Memorial  Committee ;  Part  ii.  of 
Prof.  Andre's  *  Traite  d*Astronomie  Stellaire,'  presented  by  the 
Anthor;  Groningen  Astronomical  Laboratory  Publications,  Nos. 
'-3f  by  Prof.  Eapteyn  and  Mr.  W.  de  Sitter ;  a  volume  of  the 
A^bonomische  Gesellschaft  Catalogue,  Leipzig  Zone  I. ;  American 
Nmutical  Almanac  Papers,  vol.  v.  parts  i,  2,  and  vol.  viii,  part  i ; 
abo  a  copy  of  Mr.  Maunder^s  book* on  the  Royal  Observatory, 
Ozeenwich,  presented  by  the  publishers. 

AmoDs  photographs  and  drawings  are  70  enlargements  on 
paper  of  Astromphic  Chart  plates,  taken  at  the  Observa- 
tories of  Paris,  Algiers,  San  Fernando,  and  Toulouse ;  Fascicule  4 
of  the '  Atlas  Photographique  de  la  Lune,'  from  the  Paris  Ob- 
■orvatoiy ;  a  collection  of  astronomical  drawings  made  by  our 
late  Fellow,  Mr.  N.  E.  Green,  presented  by  Miss  Green;  a 
portrait  of  the  late  Prof.  Keeler,  from  the  Lick  Observatory; 
iVof.  D.  P.  Todd  sends  a  photograph  of  the  Transit  of  Venus, 
1882,  and  also  a  picture  of  instruments  used  for  eclipse  obser- 
vations. We  have  also  received  presents  relating  to  the  late 
eclijpw  from  Mr.  Newbegin,  Mr.  C.  Burckhalter,  and  Prof.  Young, 
of  Princeton.  Dr.  Downing  has  kindly  sent  a  publication  of  the 
Batavia  Natural  History  Society,  giving  information  useful  to 
obMiring  parties  for  the  eclipse  of  1901  May. 
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We  have  also  bad  presented  to  us  a  small  equatoriallj-mounted  _ 
telescope,  formerly  belonging  to  Mr.  B.  T.  Moore. 

A  vote  of  tbanks  was  accorded  to  the  donors. 

Mr,  Cronimelin  (presenting  a  paper  on  the  eclipse  diameter  of  the  ^^5 
Moon).  Experience  has  sbown,  both  in  1898  and  1900,  that  the  ^^ 
computed  totality  in  solar  eclipses  is  too  long.  It  seems  to  mo^  \ 
probable  that  this  is  caused  by  the  great  irregularities  iu  tb  i 
Moon's  limb.  The  value  of  the  semi-diameter  us^  in  the  Nautiai^^^^ 
Ahnanae  for  eclipses  and  occultations,  15'  32"*65,  was  deduced  b^  mf 
Dr.  Ludwig  Struve  from   numerous  occultations  during;  lumu^^v 

eclipses.      This  therefore  would  be  the  average  semi-diameter ", 

taking  as  a  standard  the  level  intermediate  between  the  highes^v^ 
mountains  and  the  deepest  valleys ;  but  since  the  Sun  is  no"^  t 
totaUy  eclipsed  so  long  as  any  portion  is  visible  through  a  luna^^or 
valley,  the  reaUy  effective  semi-diameter  for  producing  totalitj^^^ 
should  only  be  reckoned  to  the  level  of  the  deepest  valley.  Tlii  11  ^ 
might  well  make  it  some  o"*9  less,  which  would  agree  with  th^^^ 
value  15'  3 1 "76,  used  by  the  American  Ephemeris.  I  suggesV^  -»t 
that  the  Nautical  Almanac  should  use  this  or  even  a  slightli^  ^ 
smaller  value  for  the  prediction  of  totality.  It  is  curious  that  ii^^cui 
the  American  Ephemeris  for  1 902  the  value  of  the  semi-diamete'^  .^SZ2T 
used  for  eclipses  and  occultations  is  15'  32''-55.  The  adoption  o  m  iif 
this  value  for  eclipses  seems  to  me  to  be  a  retrograde  course. 

Mr.  Seahroke,  I  am  not  sure  that  1  heard  the  figure  correctly  ^^^ ; 
did  Mr.  Crommelin  say  o''-9  ? 

Mr,  Crommelin,    o"-9  is  the  difEerence  between  the  radii. 
-    Mr,  SeahroTce,    About  what  depth  would  that  correspond  to  ? 

Mr,  Crommdin,     5000  feet. 

Mr.  Evershed,  1  should  like  to  call  attention  to  the  foct  that  a^^  ** 
my  station  at  Pont  Mazafran  the  mountains  on  the  limb,  I  believe  — ^e, 
were  about  35,000  feet  in  altitude,  and  the  Sun  was  shinin-^ci^*^ 
through  a  very  deep  valley.  It  must  have  been  an  extremeK  ^^7 
deep  valley  in  these  mountains;  whether  it  was  beyond  tlc^^-^ 
occultation  value  of  the  racfius  I  cannot  say.  It  might  be  well  X^'  ^^ 
try  and  identify  that  spot. 

Mr,  Dyson,  That  shows  there  are  points  where  there  are  decs:-^  "^ 
valleys,  but  Mr.  Crommelin  implies  there  are  deep  valleys  all  roun^^^^^" 
the  limb  of  the  Moon,  and  they  surely  would  be  visible.  ^ 

Mr.  Franklin- Adams,  Those  who  have  seen  Prof.  Bamardl^^^' 
photographs  of  the  prominences  and  corona  will  agree  with  M— ^^' 
Crommelin's  remarks.  Those  who  have  not  seen  them  will  £:^  ^ 
well  to  study  them  in  connection  with  this  paper. 

Mr.  Chambers.  1  should  like  to  evoke  some  expression  fror  ^^^ 
observers  as  to  Baily  Beads.  It  seems  to  me  it  is  a  very  vexeJ^  -f" 
question.  I  was  very  much  struck  when  I  saw,  both  before  tL-^^"® 
eclipse  and  afterwards,  at  Portugal  that  very  uniformity  of  shaj^T  P^ 
and  size  which  has  been  referred  to.  It  seems  to  me,  havic^^^ 
regard  to  the  fact  that  the  lunar  mountains  are  so  exceeding^^^^ 
irregular,  that  there  was  wonderful  symmetry  in  shape  and  size——' 


( 


Dec.  1900.]      the  Royal  Attronomical  Society.  431 

Mr.  Maunder.  I  do  not  quite  sympathize  with  Mr.  Chamb^^'s 
view.  As  thev  appeared  to  me  in  this  last  eclipse  I  did  not  see 
Anything  about  the  phenomenon  to  cause  me  to  call  into  question 
the  usual  explanation  that  they  are  due  to  irregularities  on  the 
Moon's  surface. 

lUv.  C.  D.  P.  DavUs.  I  may  mention  that  I  have  seen  one 
irregularity  on  the  Moon's  limb  under  extraordinary  circumstances, 
and  that  was  during  the  occultation  of  Saturn.  I  saw  it  as  it  fell 
4MMOSS  the  planet  most  distinctly. 

Capt.  Noble.  Of  course  there  are  isolated  mountains.  I  have 
myself  noticed  occul  tations  of  stars  which  disappeared  and  reappeared, 
mad  then  again  went  out.  It  must  have  been  a  mountain  of  large 
mze  to  occult  a  star  and  then  allow  it  to  be  seen  again.  It  seems 
to  me  that  the  edge  of  the  Moon  cannot  be  as  the  edge  of  a  circle. 

A  Fellow.  But  it  must  be  remembered  that  we  are  not  looking 
<m  a  surface,  but  on  a  sphere,  and  the  mountain  would  interfere 
with  the  valley. 

The  Preiident.  In  regard  to  Mr.  Chambers's  remarks,  which  are 
well  worthy  of  consideration,  as  to  Baily's  beads  not  being  ex- 
plained by  the  existence  of  lunar  valleys,  it  must  be  remembered 
that  it  needs  a  vast  number  of  observations  to  settle  a  point  of 
that  description. 

Mr.  Wesley  then  exhibited  on  the  screen  several  photographs  by 
Prof,  fiurckhalter,  and  said  that  these  photographs  seemed  to  be 
of  very  great  promise  because  of  the  amount  of  detail  that  was 
shown.  To  his  thinking  the  appearance  that  was  given  by  these 
pictures,  and  those  seen  by  the  eye  were  strikingly  similar,  although 
in  the  latter  case  there  was  not  so  much  detail. 

Dr.  Spiita.    Can  you  tell  us  how  he  worked  the  shutter  ? 

Mr.  Wesley  then  described  on  the  blackboard  how  the  shutter 
waa  worked. 

Hu  President.  There  is  a  very  remarkable  result  gained  by 
^leee  mechanical  contrivances  which  will  be  of  great  advantage  to 
bho6e  who  will  observe  later  eclipses,  and  it  seems  to  me  to  be  a 
most  valuable  contribution  to  the  Society. 

.  Mr.  Newcdl  then  read  a  paper  by  Dr.  Isaac  Roberts  on  the 
liaappearance  of  star-images  from  photographic  films,  and  their 
recovery  by  a  chemical  process.  Dr.  Boberts  had  stated  that  by  a 
diemical  process  it  was  possible  to  secure  the  reappearance  of 
liars  that  had  disappeared  from  the  photographic  film,  but  this 
ibitement  was  received  with  some  doubt  by  Sir  William  Crookes,  who 
•id  that  he  would  be  willing  to  try  an  experiment  if  Dr.  Boberts 
rould  send  him  a  negative,  which  Dr.  Boberts  gladly  did.  The 
legatives  were  sent,  and  in  a  short  time  they  were  returned  to 
Or.  Boberts,  and  it  was  found  that  the  images  had  been  restored 
o  view  as  distinctly  as  they  were  after  their  negatives  were  first 
leveloped,  showing,  therefore,  that  the  experiment  bad  succeeded 
idmin^ly.  Dr.  Aborts  gave  in  the  paper  the  formuhi  and  the 
iroceM  adopted  by  Sir  Wm.  Crookes.    It  practically  came  to  this, 
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Mr.  Newall  said,  that  the  plates  were  re-developed,  re-dearedr 
re-washed,  and  finally  dramed  on  blotting-paper  and  allowed  to 
dry.  It  was  a  most  important  method  of  dealing  with  a  difficulty 
which  Dr.  Boberts  had  pointed  oat.  The  hiding  of  a  negative  was 
a  serious  thing,  because  it  freauently  happened  that  in  an  obser- 
vatory negatives  were  collectea  more  quickly  than  they  could  be 
dealt  with.  He  himself  had  plates  that  were  twelve  months  (ddf 
but  fortunately  he  had  been  greatly  favoured  so  far.  The  state- 
ment by  Sir  Wm.  Grookes  that  washing  the  plates  very  well  was 
necessary,  was  confirmatory  of  the  statement  made  by  M.  Lumiere 
last  summer  in  Fkuis. 

The  Pre$ident,  This  point  is  one  of  veiy  great  interest,  but  the 
secret  of  the  process  for  restoring  the  image  here  is  merely  the 
process  of  toning,  which  is  the  final  step  usually  taken  in  restoring 
an  image  that  is  faint  to  view. 

Mr,  Maw  then  exhibited  a  series  of  slides,  accompanied  by 
notes,  of  Prof.  D.  P.  Todd's  apparatus  for  observing  total  eclipses* 

The  President.  It  is  a  little  difficult  to  foUow  the  application 
of  some  of  the  parts,  pictures  of  which  have  been  thrown  upon  the 
screen ;  but  we  know  Prof.  Todd*s  experience  in  eclipse  work,  and 
we  are  indebted  to  Mr.  Maw  for  having  given  us  this  description 
this  evening. 

Mr.  NewdU  then  read  a  paper  on  the  variable  velocity  of 
a  Persei.  The  spectrum  of  this  star  was  photographed  with  a 
four-prism  spectroscope,  giving  very  large  dispersion,  and  the 
plates  were  measured  with  an  instrument  in  which  one  revolution 
of  the  micrometer  corresponds  to  40  kilometres  per  second.  The 
paper  gives  a  table  summarizing  the  results  of  the  measurements 
made  by  myself  and  my  assistant,  Mr.  A.  W.  Goatcher.  There 
seems  to  be  a  systematic  difference  of  the  order  of  about  2  kilo- 
metres per  second  between  our  results,  but  the  difference  does  not 
affect  the  broad  facts  established  as  a  whole.  The  observations, 
which  extend  over  a  period  of  50  days,  suggest  a  period  of 
4*2  days,  and  I  show  a  diagram  with  the  observations  all  thrown 
in  the  usual  way  into  one  period.  You  will  see  that  they  &11  on 
the  descending  branch  of  the  curve  with  extraordinary  accuracy. 
This  immediately  arouses  suspicion.  For  when,  as  in  the  present 
case,  the  range  of  velocity  is  small,  viz.  from  +8  to  —4,  there 
are  many  pitfalls  in  choosing  a  short  period.  This  is  well 
exemplified  by  the  &ct  that  I  find  at  the  last  moment  that  a 
period  of  about  16-8  days  will  fit  the  observations  if  the  orbit  is  of 
oonsiderable  eccentricity ;  but  the  material  at  my  disposal  is  not 
sufficient  to  decide  between  the  two  alternatives  suggested.  At 
Potsdam  in  1888  the  velocity  observed  was  10  kilometres  per 
second,  and  Professor  Campbell  gives  results  of  four  determina- 
tions in  1896-1898,  viz.,  —  2*o,  — 1*8,  —ySy  —  2"i.  More  material 
is  required,  and  it  should  be  gathered  in  a  short  period ;  but  at 
Cambridge  in  November  we  have  not  an  atmosphere  in  which  one 
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4901  readily  get  photographs  of  a  Persei,  when  the  light  has  to 
pass  through  22  inches  of  glass. 

The  Pfesidmt.  Has  Prof.  Vogel  ma<Je  any  other  obserrations 
-cd  the  star  ? 

Mr.  NewaU.  Not  that  I  know  of.  It  happens  that  the  two 
Potsdam  obserrations  are  taken  in  an  interval  of  less  than  5  days- 

Mr,  Thackeray.  May  1  ask  what  is  the  probable  error  of  one  of 
these  determinations  ? 

Mr.  NewaU.  Each  one  of  the  determinations  I  have  given  is 
^rived  from  about  eleven  lines  in  the  spectrum,  and  I  am  not 
able  to  state,  without  referring  to  my  note-book,  what  the 
numerical  value  of  the  probable  error  is,  but  I  came  away  with  the 
idea  that  I  might  trust  my  determinations  to  2  kilometres  per 
second.  I  may  say  that  I  recall  a  case  in  which  a  plate  was 
measured  twice  by  the  same  observer,  and  the  velocities  deduced 
were  2-7  and  3*0  from  the  same  plate ;  but  as  to  the  statement  of 
probable  error,  I  cannot  say  anything  definite  without  reference  to 
my  note-book  •. 

Prof.  Turner.  I  remember  when  Dr.  Gill  came  back  from 
Potsdam  after  seeing  the  photographic  measures  of  velocity  in  the 
iine  of  sight,  he  was  so  enthusiastic  about  Prof.  Yogers  measures 
that  he  said  we  should  soon  be  determining  the  solar  parallax  from 
such  determinations.  At.  that  time  I  was  sceptical,  but  one  is 
rather  inclined  to  that  belief  now  when  one  sees  such  results  as 
these.  I  think  we  should  be  prepared  to  admit  the  possibility  that 
the  solar  parallax  might  be  determined  in  that  way  were  it  not  for 
one  fact,  and  that  is  that  no  star  will  stand  still  long  enough  to 
enable  the  Earth's  orbit  velocity  to  be  measured  with  reference 
to  it. 

The  Prendent.  The  Meeting  this  evening  is  honoured  by  the 
presence  of  M.  Valid,  the  Director  of  the  Observatory  of  Tacubaya, 
Mexico.     I  will  ask  him  to  say  a  few  words  to  the  Society. 

M.  VaJU  described  to  the  Society  in  detail  the  instrumental 
equipment  and  work  that  is  bein^  done  at  his  observatory. 

llu  President.  I  am  sure  I  shall  be  expressing  your  feelings  in 
according  M.  Valle  our  hearty  thanks  for  lus  interesting  address. 
We  hope  he  will  be  successful  in  securing  the  data  for  the  Astro- 
graphic  Chart  work  which  he  is  now  undertaking,  as  he  has 
succeeded  in  the  other  work  he  has  told  us  of. 

Mr.  Bellamy  showed  photographs  taken  at  the  Oxford  TTni- 
Tersity  Observatory  of  the  phuiet  Eros  as  it  passed  a  small  star. 
Each  plate  was  exposed  to  the  sky  five  times,  a  small  displacement 


*  The  only  latiffaotory  way  of  arriTiiig  at  a  probable  error  in  these  caees 
would  be  to  dedaoe  it  from  many  photographs  of  a  star  whone  veloci^  is 
constants  The  only  case  I  can  at  present  give  is  that  of  a  Ganis  ICinoria ; 
three  separate  determinations  of  the  velooitj  give  the  resnlts  —30,  — a'9»— 3*3* 
— H.  P.  5. 
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being  given  to  the  telescope  between  the  ezposores.  The  de- 
veloped plate  therefore  showed  five  images  of  the  star  in  a  line^ 
and  the  planet  appeared  in  a  different  position  relative  to  eadi 
of  these  five  images.  Though  the  planet  approached  very  dose  it 
did  not  occult  the  star  at  any  time. 

Pigures  illustrating  the  accuracy  of  the  measures  of  Eroa  were 
shown  on  the  screen. 

TTie  Astronomer  Boyal.  I  have  been  very  interested  to  see  the 
results  obtained  at  Oxford.  It  might  be  of  interest  to  show  one 
or  two  plates  which  have  been  taken  at  Greenwich.  Of  TH>ur8e, 
we  have  also  been  working  upon  this  subject  of  Eros.  I  have  not 
drawn  up  any  formal  note  about  the  observations  which  have  been 
made  because  we  are  in  the  middle  of  the  work,  but  photographs 
of  Eros  have  been  taken  at  every  opportunity  at  Greenwich  from 
July  1 8th  and  onwards  with  the  Thompson  26-inch  equatorial  and 
with  the  Astrographic  equatorial.  We  have  obtained  photographs 
east  of  the  meridian,  on  the  meridian,  and  west  of  the  meridian 
on  eighteen  nights,  viz. : — 47  with  the  Thompson  equatorial  and 
52  with  the  Astrographic.  [Lantern  slides  made  from  some  of 
these  were  shown.]  I  think  there  will  not  be  auy  difficulty  from 
the  motion  of  Eros  during  the  short  time  which  is  required  for  the 
exposure.  Besides  the  four  exposures  of  3"  and  4"  given  aa 
shown  here,  a  fifth  supplementary  exposure  of  1°  has  been  given 
for  orientation,  and  we  find  the  results  satisfactory.  The  photo- 
graphs  taken  with  the  Thompson  are  on  double  the  scale,  the  chief 
advantage  of  which  is  in  the  lines  of  the  r^seau.  The  conclusion 
that  we  have  come  to  is  that  there  is  not  much  gained  by  the 
increased  aperture  of  the  Thompson  in  this  work,  that  the  chief 
error  will  not  come  in  the  measurement  of  the  lines  of  the  reoeaOr 
but  in  measuring  the  image  of  the  planet ;  and  we  have  not  found 
that  the  image,  when  magnified  to  the  same  scale,  is  appreciably 
better  with  the  Thompson  26-inch  refractor  than  with  the  13- 
inch,  and  practically  the  same  exposure  is  required  in  the  two 
cases. 

Prof.  Turner,  Allow  me  to  say  a  word.  After  the  very  frank 
admission  of  the  Astronomer  Eoyal  it  is  a  very  ^reat  comfort  to 
know  that  we  who  have  not  got  a  26-inch  can  do  as  good  work 
with  a  13-inch. 

The  President.  The  latest  novelty  in  astronomical  observation 
is  the  application  of  the  biograph  to  solar  eclipses,  and  we  are 
fortunate  in  having  with  us  this  evening  the  presence  of  Mr.  Nevil 
Maskelyne,  who  will  be  kind  enough  to  show  us  a  biographical 
result  of  the  solar  eclipse  of  May  last.  I  invite  Mr.  Maskelyne  to 
favour  us  with  some  explanation  of  his  apparatus,  and  to  show  us 
the  results. 

JIdr.  liaslcdyne.  The  great  fault  which  will  be  evident  in  the 
photograph  is  due  to  the  unsteadiness  of  the  cinematograph, 
and  this  was  due  to  my  not  being  able  to  get  the  instrument 
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sttflBcientlj  rigid  at  tbe  time  the  photographs  were  being  taken. 
During  totality  I  obtained  300  pictures,  each  of  which  had  about 
one-fifth  of  a  second  exposure,  so  that  the  interval  of  time  from 
the  beginning  of  one  ana  the  beginning  of  the  next  exposure  was 
so  infinitely  small  that  the  light  was  ha^y  cut  off  at  all. 

Mr.  Maskelyne  then  showed  the  results  obtained. 

At  the  request  of  Prof.  Turner  the  pictures  were  shown  again, 
with  the  strip  of  film  lerersed,  so  that  the  end  of  the  eclipse  was 
seen  first. 

The  Preiident.  I  am  sure  I  can  congratulate  Prof.  Maskelyne 
on  the  singularly  ingenious  and  interesting  exhibition  he  has  put 
b^ore  us.  It  is  the  first  time  we  have  seen  anything  of  the  sort, 
and  we  are  much  interested.  We  shall  look  forward  to  the  time 
when  Mr.  Maskelyne  has  perfected  his  instrument,  and  we  may 
see  an  eclipse  of  the  Sun  without  all  the  expense  and  annoyance  of 
making  such  journeys  as  we  have  to  at  present.  We  thank  him 
for  the  pleasure  he  has  given  us  this  evening. 

Hu  Preiident.  The  next  business  we  have  to  do  is  to  ballot  for 
new  Fellows.  I  desire  to  remind  Fellows  that  there  is  an  obliga- 
tion on  them  to  take  part  in  this  ballot.  It  is  their  duty  to  do 
what  they  can  to  ensure  the  election  of  candidates  whose  worth 
wiU  enrich  the  ranks  of  our  Society.  At  the  same  time  they 
should  exercise  some  discrimination,  so  that  no  undesirable  candi- 
date should  be  elected.  The  Bye-Law  states  that  no  election 
shall  take  place  without  there  shidl  be  twelve  Fellows  present. 
That  evidently  conterophites  that  at  least  twelve  Fellows  would  take 
part  in  the  ballot.  I  have  had  nearly  twelve  years'  experience  on 
this  platform,  and  I  am  sorry  to  say  I  have  never  seen  this  duty 
neglected  so  seriously  as  it  was  at  the  last  Meeting.  It  should 
never  be  in  tbe  power  of  a  single  Fellow  to  secure  the  rejection 
of  a  candidate,  and  I  feel  it  is  my  duty  to  make  these  remarks 
and  to  invite  Fellows  to  take  part  in  this  election  of  candidates. 

The  following  papers  were  announced  and  partly  read : — 

ff.  A.  Howe.  '*  Observations  of  Nebulte  made  at  the  Chamberlin 
Observatory,  Colorado." 

E.  M.  ArUoniadi.  "  On  the  Appearance  of  Saturn's  Crape  Bing 
in  1900." 

J.  OledhiU.  ^Observations  of  Jupiter  and  his  Satellites  at 
Mr.  Crossle/s  Observatory,  1899- 1900." 

F.  P.  Leavenworth.  '*  Photographic  Measures  of  the  Bing 
Nebula  in  Lyra." 

A.  C.  D.  Crommdin.  "  Ephemeris  for  Physical  Observations  of 
the  Moon  for  1901." 

A.  C.  D.  Crommdin.     "Note  on  the  Moon*s   Eclipse  Dia- 
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Eeu.  8.  J.  Jokmm.    **  OeoalMi<m  of  Sttam,  1900  Septam- 

Isaae  Roberts.  ^On  the  Dio^pearance  from  Photograpliic 
Films  of  Star  Images,  and  their  Beoorery  by  a  Chemical  Prooeas." 

Bev.  C.  D.  P.  Daviee.  '*Not6  on  the  Total  Edipae  of  the  Son, 
1900  May  28,  observed  at  Al^rs." 

Boyal  Obeervatory^  Oreenuneh.  <*  Micrometrie  Measures  of  the 
Diameter  of  Neptune  and  Satellite  made  with  the  28-inch  Be- 
fractor." 

F.  A,  BeUamy,  **  Photographic  ObaerrationB  of  Eros :  a  dose 
Approach  to  a  small  Star." 

H.  F.  NewaU.    "  On  the  Variable  Velocity  of  a  PerseL" 

J,  L,  E.  Dreyer.  "Correetiona  to  the  Armagh  Gatalogne  far 
1840* 

Baddiffe  Observatory^  Oxford.  '*  Ocooltation  of  Saturn,  1900 
June  13  and  Septemb^  5." 

B4)yal  Observatory^  Qreemmeh.  ^*  Mean  Areas  and  Heliograpfaie 
Lstitades  of  Sun-spots  in  the  Year  1899,  deduced  from  Phot^^phs 
tE^en  at  Qreenwich,  at  Dehra  Dto  (ludia),  and  in  Mauritius.* 

The  following  gentlemen  were  elected  Fellows  of  the  Society  x — 

A.  H.  Baker ^  B.A.,  28  Gautley  Avenue,  Glapham  Common, 
S.W. 

W.  H.  CoUyrave,  Little  Tew,  Enstone,  Oxford. 

ConUe  Meredyih  de  MirenunU^  Littlecot,  Worthing,  Sussex. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

Chas.  Anthony,  Jun.,  M.Inst.C.E.,  Casilla  1045,  Buenos  Aires 
(proposed  by  Sir  E.  S.  Ball). 

H.  A.  Barnard,  Supt.  Trigonometrical  Survey,  Ceylon  (proposed 
by  Capt.  Molesworth). 

A.  T,  Q.  Campbell,  I.C.S.,  Assistant  Collector  and  Magistrate, 
Board  of  Bevenue,  Madras  (proposed  by  Sir  E.  S.  Ball). 

Okas.  Davidson,  Boyal  Observatory,  Greenwich,  41  Park  Street, 
Greenwich,  S.E.  (proposed  by  W.  H.  M.  Christie). 

F.  O,  Dumat,  Advocate,  Johannesburg,  S.  Africa  (proposed  bv 
E.  NeviU). 

A.  T.  Flagg,  M.A.,  Navigation  School,  Chapel  House,  "Westoe, 
South  Shields  (proposed  by  Thomas  Lewis). 

Walter  Heath,  M.A.,  Bedcott,  Cobham,  Surrey  (proposed  by 
J.  W.  L.  Glaisher). 

J,  C.  W.  Herschel,  B.A.,  St.  John's  College,  Cambridge,  and 
Lawn  Upton,  Littlemore,  Oxford  (proposed  by  Sir  B.  S.  Ball). 

CapU  J.  W.  Martyr,  The  Glen,  South  Bead,  Forest  Hill,  8.E. 
(proposed  by  C^pt.  C.  Hepworth). 

A.  E.  Moore,  B.  A.,  B.Sc.,  Lecturer  in  Mathematics  and  Physical 
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Scienee,  St.  John's  Collie,  Battersea,  S.W.  (proposed  bj  A. 
Fowler). 

J.  N.  Jutmmj  Cardiff  Nautical  Academy,  47  St.  Mary  Street, 
Oardiff  (proposed  by  Arthur  Mee). 

T.  At.  Nightingale,  B.Sc.,  375  Bridgman  Street,  Bolton  (pro- 
posed by  A.  Fowler). 

Bu^rd  Wdford,  Thomfield  Villa,  Go8forth,nearNewca8tle-on- 
Tyne  (proposed  by  €.  Hutchiuson). 


THE  BEITISH  ASTEONOMICAL  ASSOCIATION. 

Thb  tenth  Annual  General  Meeting  of  the  British  Astronon^cal 
Association  was  held  on  Wednesday,  October  31,  at  Sion  College, 
Tictoria  Embankment,  Mr.  W.  H.  Maw  (the  President)  in  the 
Chair. 

The  names  of  nineteen  candidates  for  membership  were  read 
and  passed  for  suspension,  and  the  election  by  the  Council  of  nine 
new  Members  was  confirmed. 

The  scrutineers  of  the  ballot  (Messrs.  E.  Holmes,  J.  J.  Yesey, 
and  L.  B.  Tappenden)  reported  the  election  of  the  following 
Officers  and  Members  of  the  Council  for  the  ensuing  session : — 
PruidefUt  Mr.  Q.  M.  Seabroke.  Vxce-PresicUnU :  Capt.  Noble, 
Dr.  Isaac  Boberts,  Mrs.  Walter  Maunder,  and  Mr.  W.  Schooling. 
Treoiurer :  Mr.  W.  H.  Maw.  Secretaries :  Messrs.  J.  G.  Petne 
and  A.  C.  Crommelin.  Librarian :  Mr.  F.  W.  Leyander.  Other 
Members  of  the  Council :  Dr.  Downing,  Mr.  J.  E.  Gore,  Mr.  A. 
Kennedy,  Mr.  F.  McClean,  Mr.  G.  J.  Newbegin,  Miss  M.  A.  Orr, 
Mr.  S.  A.  Saunder,  Mr.  D.  Smart,  Mr.  C.  Tbwaites,  and  Mr.  C.  T. 
Whitmeil. 

The  election  by  the  Council  of  the  following  Directors  of  the 
Observing  Sections  was  next  confirmed :  Sim,  Bev.  A.  L.  Cortie  ; 
Moon,  Mr.  W.  GKxxlacre ;  Mercury  and  Venus,  Mr.  H.  McEwen ; 
Mars,  Mr.  E.  M.  Antoniadi ;  Jupiter,  Mr.  A.  Cottam  ;  Saturn,  Mr. 
G.  M.  Seabroke  ;  Comets,  Mr.  A.  C.  D.  Crommelin  ;  Meteors  and 
AwroTCB,  Mr.  W.  Besley ;  SUir'eolours,M.t.  E.  W.  Maunder;  YariabU 
Stars,  Col  E.  E.  Markwick ;  Double  Stars,  Mr.  G.  M.  Seat»«ke ; 
Speek'oscopy,  Mr.  J.  Evershed  ;  Photography,  Mr.  E.  Wilding ; 
and  Zfodiaeal  Light,  Capt.  P.  B.  Molesworth. 

A  vote  of  thanks  was  passed  to  the  retiring  Members  of  the 
Council,  Miss  Bacon,  the  Bev.  J.  M.  Bacon,  and  Messrs.  Chambers, 
Denning,  Bambaut,  Johnstone  Stoney,  and  Wesley. 

Mr.  Maunder  wished  to  add  one  word,  and  he  felt  sure  that  he 
would  be  speaking  the  mind  of  the  entire  Association,  in  which  to 
express  his  great  regret  at  the  fiiilure  of  health  which  had  com- 
pelled Mr.  Denning  to  retire  from  the  direction  of  the  Meteoric 
Section.  Not  only  had  Mr.  Denning  been  of  great  service  to  the 
Association  in  filling  that  post,  but  he  had  conferred  a  great 
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honour  upon  them  hj  doing  so.  He  was  sure  that  all  would  feel 
the  utmost  sympathy  with  Mr.  Denning  for  the  cause  which  had 
obliged  him  to  resign  the  directorship  of  the  section,  dealing  with 
that  field  of  work  in  which  he  luul  accomplished  such  great 
achievements  and  won  such  well-deeerved  laurels. 

Mr.  W.  H.  Maw^  the  outgoing  President,  then  delivered  the 
annual  address.  He  first  referred  with  regret  to  the  death  of 
Prof.  Keeler,  and  after  reviewing  the  position  of  the  Association^ 
numerically  and  financially,  he  proceeded  to  speak  of  the  recent 
solar  eclipse,  of  the  reasons  which  led  to  the  abandonment  of  the 
expedition  on  a  large  scale  under  the  auspices  of  the  Association, 
and  then  to  the  work  which  had  actuaUy  been  done  by  Members. 
He  spoke  at  some  length  on  Prof.  D.  P.  Todd*8  eclipse  instru- 
ments. In  conclusion  Mr.  Maw  said: — If,  leaving  eclipse  matters^ 
we  look  through  the  records  of  astronomic^  work  during  the  past 
year,  we  shaU  find  no  sensational  discovery ;  but  we  shall  ^d 
what  is  far  better — namely,  evidence  of  a  vast  amount  of  valuable 
work  diligently  and  carefuUy  performed.  In  eveiy  depaitment  of 
astronomical  research  there  has  been  progress,  and  progress  of 
the  kind  that  promises  further  advances  in  the  future.  No  one,  I 
think,  who  carefully  follows  the  modern  developments  of  any  par- 
ticular line  of  inquiry  can  fail  to  be  struck  with  the  increased 
attention  to  detail  and  the  extreme  care  to  avoid,  or  to  determine 
the  disturbing  effect  of,  small  sources  of  error  which  characterise 
recent  work.  Some  of  this  is  undoubtedly  due  to  the  improved 
training  in  physical  work  which  is  afforded  by  many  of  our 
technical  colleges ;  but  it  is  also  due  to  the  general  recognition 
amons^st  men  of  science  of  the  importance  of  what  has  been  termed 
"  the  infinitely  little."  We  see  this  in  all  branches  of  science — ^in 
chemistry,  in  metallurgy,  in  physiology,  in  the  study  of  con- 
structional materials,  in  spectroscopy,  and  certainly  in  astronomy. 
The  day  has  long  passed  when  a  scientific  man  worthy  of  the  name 
would  not  think  it  beneath  him  to  build  up  elaborate  theories  on 
data  which,  from  their  lack  of  the  necessary  accuracy,  we  should 
now  regard  as  utterly  inadequate  to  support  any  theory  at  alL  It 
is  true  that  from  time  to  time  sensational  theories  relating  to 
astronomical  matters  are  still  advanced  and  are  put  before  the 
unwary  public  in  specious  forms  which  cause  them  to  be  too  often 
accepted  by  those  who  are  unable  to  criticise  them.  But  such 
theories,  I  am  glad  to  say,  now  rarely  emanate  from  serious  workers, 
and  the  ke3mote  of  modem  astronomical  research  is  undoubtedly 
a  desire  to  take  nothiug  for  granted,  and  an  earnest  striving  after 
accuracy,  which  promises  the  best  results  for  the  future.  A 
natural  result  of  this  state  of  things  is  that  steady  progress  is 
being  made  in  the  improvement  of  the  numerous  instruments  and 
appliances  which  the  modern  worker  calls  to  his  aid.  Not  only 
are  instruments  of  standard  types  much  better  designed  and  con- 
structed than  formerly,  but  new  instruments  specially  adapted  for 
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certain  definite  lines  of  research  are  continually  being  devised  and 
constaructed — mostly  under  rigorous  conditions  which  the  older 
instrument  makers  would  have  found  it  practically  impossible  to 
meet.  As  a  rule,  too,  these  special  instruments  are  originated  by 
those  using  them,  for  it  is  only  such  users  who  have  a  rull  know- 
ledge of  the  necessary  requirements.  It  would  be  of  interest,  if 
time  permitted,  to  trace  the  manner  in  which  the  progress  in  some 
particular  line  of  inquiry  has  gradually  necessitated  the  intro- 
duction of  new  methods  of  working  aud  new  appliances  for 
carrying  on  such  work;  but  this  is  impossible  on  the  present 
occasion,  and  I  can  only  call  attention  to  the  general  fact  that 
success  in  modem  astro-physical  research  work  is,  as  a  rule,  as 
laigely  due  to  skill  in  devising  appliances  for  carrying  out  such 
work  as  it  is  to  care  and  skill  in  the  use  of  such  appliances  when 
constructed.  The  gist  of  these  somewhat  desultory  remarks  is 
that  it  appears  to  me  that  astronomy  offers  to  the  mathematician, 
the  mechanician,  and  to  the  worker  in  almost  every  branch  of 
physical  science,  a  practically  endless  series  of  problems  awaiting 
solution.  K  the  science  of  astronomy  is  to  progress,  as  it  pro- 
mises to  do,  that  progress  must  be  the  result  of  work  of  the  most 
Taried  kind,  carried  out  by  an  army  of  workers  with  widely  dif- 
ferent qualifications  and  predilections.  In  other  words,  astronomy 
is  presenting  year  by  year  wider  and  wider  interests,  and  as  this 
fact  becomes  understood,  we  have  a  right  to  expect  that  this 
growth  may  be  accompanied  by  a  corresponding  growth  in  both 
the  importance  and  usefulness  of  the  Association  whose  success 
we  all  have  at  heart. 

Dr.  Dawning^  in  proposing  a  vote  of  thanks  to  the  President, 
not  only  for  his  admirable  address,  but  also  for  the  services  he  had 
rendered  the  Association  during  the  two  years  of  his  presidency, 
which  were  just  terminating,  remarked  that  Mr.  Maw  seemed  to 
think  it  desirable  that  the  custom  of  the  President  delivering  an 
address  at  the  annual  meeting  should  be  abandoned,  but  he  (the 
speaker)  hoped  it  would  be  maintained.  Not  only  was  the  pre* 
paration  of  the  address  an  admirable  discipline  for  the  President 
himself — and  he  (Dr.  Downing)  had  filled  that  office  himself,  so  he 
ought  to  know — but  it  was  also  admirable  from  the  point  of  view 
of  educating  those  to  whom  it  was  addressed.  In  further  re- 
marks.  Dr.  Downing  bore  testimony  to  the  courtesy  and  ability 
with  which  Mr.  Maw  bad  presided  over  the  meetings  of  the 
Association,  and  also  over  the  deliberations  of  the  Council  during 
the  past  two  years. 

Mr.  Maunder  seconded  the  motion,  which,  after  some  remarks 
by  Mr,  Avendl  and  Mr.  Seabrohe  was  carried  unanimously. 

Dr.  Downing  spoke  on  the  subject  of  the  Leonid  meteors.  He 
said  that  he  had  been  engaged,  with  Dr.  Johnstone  Stoney, 
in  computing  the  perturbations  to  which  the  Leonid  swarm  had 
been  subject  during  the  hist  thirty-three  years,  and  they  had  come 
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to  ihe  conclusion  that  the  part  of  the  swarm  wttii  which  the  Bartli 
collided  in  1867  passed  last  November  about  1,250,000  miles  within 
the  Earth's  orbit,  and  that  this  year  the  di^»nce  of  the  meteors 
was  probably  about  1,750,000  miles,  so  that  the  only  chance  ci 
seeing  a  display  was  in  the  event  of  the  stream  being  sufficiently 
broad  to  reach  to  the  Earth.  The  most  likely  time  for  them  to  be 
seen  would  be  about  3  a.m.,  and  watch  should  be  kept  on  the 
nights  of  November  13th,  14th,  and  15th. 

Under  the  title  of  '*  Astronomy  with  the  South  African  Field 
Force,"  the  Rev.  J.  T,  Bird^  Chaplain  to  H.M.  Forces,  recorded 
some  interesting  astronomical  observations  which  he  had  made 
while  in  South  Africa.  Perhaps  the  most  striking  of  these  was 
his  observation  of  the  Zodiacal  Light,  and,  concurrently,  the  rising 
of  the  Moon  (then  only  about  40*^  from  "  new  ")  illumined  by 
Earth-shine.  The  distinctness  of  the  Zodiacal  Light  and  the 
brightness  of  the  Earth-shine  on  the  dark  body  of  the  Moon  were 
both  to  be  attributed  to  the  same  cause — viz.,  the  extreme  dear- 
ness  and  transparency  of  the  atmosphere. 

Mr.  Seahrohe  said  the  remark  made  by  Mr.  Bird  as  to  seeing  the 
dark  body  of  the  Moon  between  himself  and  the  Zodiacal  Light 
rather  tended  to  dispose  of  certain  theories  as  to  the  origin  of  that 
light.  The  observation  showed  that  the  light  had  its  origin 
beyond  the  Moon,  at  any  rate.  As  the  writer  said,  the  light 
«onld  scarcely  have  been  due  to  the  light  from  the  Moon  in  the 
atmosphere,  because  in  that  case  the  dark  body  of  the  Moon 
would  not  have  been  seen. 

Mr.  Maunder^  The  President,  Mr.  Crommelin^  Mr.  Thwaiies^  and 
Mr,  Holmes  joined  in  the  discussion.  The  last-named  gentleman 
said  he  did  not  think  much  reliance  could  be  placed  on  what 
occurred  in  Tropical  latitudes,  after  what  he  read  recently  in  a 
magazine  that  professed  to  insert  only  true  stories.  There  was 
a  tede  of  a  lady  and  gentleman  who  got  benighted  in  the  bush  in  a 
Tropical  latitude,  and  they  decided  to  wait  until  the  full  Moon 
iirose  at  1 1  o'clock  to  find  their  way  out.    (Laughter.) 

Mr.  E.  Antoniadi  contributed  a  further  paper  entitled  "  Con- 
siderations on  the  Double  Canals  of  Mars,"  on  which  Mr.  Maunder^ 
Mr.  Goodacre,  and  Mr.  Holmes  spoke.  The  President,  in  illustra- 
tion of  the  fact  that  persons  sometimes  unconsciously  built  up  an 
image  of  what  they  expected  to  see,  said  if  the  greatest  distance  at 
which  print  of  a  certain  size  could  be  read  was  found,  and  Hien 

Srint  of  that  size,  but  in  a  foreign  language,  was  put  up  at  that 
istance,  one  unacquainted  with  that  language  would  have  the 
greatest  difficulty  in  deciphering  the  letters. 

Mr.  Cnmmelin  gave  an  abstract  of  a  paper  by  Mr.  W.  Oodden 
under  the  title  of  "  The  Actinic  and  the  Visible  Corona." 
The  Meeting  adjourned  at  7  p.m. 
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EOTAL  METEOEOLOGICAL  SOCIETT. 

Ths  opening  Meeting  of  this  Society  for  the  present  Session  was 
held  on  Wednesday  evening,  NoTember  2t,  at  the  Institation  of 
Civil  Engineers,  Great  Oeorge  Street,  Westminster,  Dr.  C.  Theodore 
WHUams^  President,  in  the  Chair. 

A  communication  was  read  from  the  International  Metewo- 
logical  Committee,  inviting  observations  of  the  form,  amount,  and 
direction  of  the  clouds  on  the  first  Thursday  of  each  month  during 
1 90 1,  as  well  as  on  the  preceding  and  following  days.  These 
observations  are  to  be  made  in  connection  with  the  balloon  ascents 
which  will  be  carried  out  under  the  direction  of  the  Aerostation 
Committee. 

Mr.  B,  H.  Curtis  exhibited  an  improved  mounting  for  the  lens 
and  bowl  of  the  Campbell-Stokes  sunshine  recorder,  by  means  of 
which  the  glass  ball  can  be  quickly  and  accurately  placed  centrally 
in  the  bowl,  where  it  is  secured  by  clamping  screws. 

Mr.  W.  H.  DiruB  read  a  brief  paper  on  the  "  Weekly  Death- 
Bate  and  Temperature  Curves,  1890-99."  He  exhibited  diagrams 
showing  the  death-rate  of  the  $^  great  towns  of  England,  and  also 
curves  of  the  temperature  at  Greenwich.  The  author  is  of  opinion 
that  from  the  health  point  of  view  the  English  climate  is  one  of 
the  best  in  the  worid ;  and  this  is  proved  by  the  relative  low  rate 
shown  in  these  curves.  A  pleasanter  climate  may  well  be  found, 
but  the  majority  of  health-resorts  to  which  Englishmen  resort  in 
the  winter  have  a  higher  death-rate  than  London  has  at  the  same 
season,  and  a  far  hi^er  rate  than  any  of  the  country  districts  of 
the  British  Isles. 


T%e  ZoAacal  Light. 
[OonUnued  from  p.  398.] 

It  was  reserved  for  Cassini  to  direct  attention  to  its  examina'ion 
for  the  first  time  with  earnest  inquiry  and  interest.  His  first 
notice  of  it  was  on  the  evening  of  the  i8th  of  March,  1683.  He 
was  watching  in  the  west  for  other  things,  but  was  struck  with 
the  appearance  of  this  luminous  streak  reaching  far  up  in  the  sky. 
Like  most  discoverers,  Cassini  immediately  formed  a  theory  in 
regard  to  it  after  making  but  ten  observations.  This  hypothesis, 
based  on  very  insufficient  data,  has  continued  to  the  present  time 
to  influence  the  opinions  of  astronomers,  and  has  retarded  interest 
in  observing  its  phenomena.  Like  most  theories  of  the  heavenly 
bodies  in  their  first  origin,  it  was  doubtless  erroneous,  and,  like 
the  Ptolemaic  theory  of  the  solar  system,  it  has  materially  inter- 
fered with  the  establishment  of  a  correct  knowledge  of  what  is 
the  truth. 
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Cassini  discovered  very  soon  that  as  time  adyanced  through 
March  and  April,  the  upper  or  northern  edge  of  this  light  inclined 
more  and  more  from  the  ecliptic,  and  stretched  farther  to  the 
northward,  and  knowing  that  the  Sun's  equator,  as  shown  by  his 
spots,  was  also  then  stretching  ofiE  from  the  ecliptic  in  a  similar 
waj,  he  came  to  the  conclusion  that  the  substance  giving  this  light 
was  closely  connected  with  the  Sun's  equator,  and  was  conse- 
quently clmnging  its  position  with  regard  to  that  equator. 

He  argued,  further,  that  as  the  Sun  has  an  atmosphere,  and  is 
therefore  capable  of  emitting  dense  vapours,  and  is  continually 
sending  out  mattor  of  exceeding  fineness  which  we  call  light,  con- 
sequently this  luminary  might  also,  by  its  motion  on  its  axis,  send 
out  a  substance  intermediate  in  character  between  the  two ;  which 
substance,  either  self-luminous  or  by  reflection,  might  give  us  the 
zodiacal  light.  To  support  this  theory  be  gives  to  this  body  a 
lenticular  shape,  about  twice  the  thickness  of  the  Sun  as  seen  in 
March,  but  only  of  the  Sun's  thickness  when  seen  in  June. 
Whether  he  meant  to  have  this  lenticular-shaped  medium  to  he 
attached  to  the  Sun,  and  revolving  with  it  at  the  same  time,  is 
not  apparent.  He  devoted  a  part  of  his  time  for  about  eleyen 
years,  in  a  very  desultory  manner,  to  observing  this  light. 

Cassini's  labours  led  other  observers  to  direct  their  attention  to 
the  zodiacal  light.  Fabio  de  Duillier,  who  was  his  colleague  for  a 
while  at  Paris,  is  worthy  of  particular  notice,  as  having  conceiyed 
the  idea  that  it  consisted  of  particles  of  matter  distinct  from  the 
Sun,  and  arranged  in  shape  like  a  solid  zodiac ;  which  body  of 
uneven  surfaces,  and  rotating  round  the  Sun,  he  supposed,  gave 
us  the  zodiacal  light. 

In,i73i  Mairan  gave  considerable  attention  to  this  subject  in  a 
work  on  '  The  Aurora  Borealis.'  He  advanced  the  theory  that  this 
light  is  reflected  from  the  Sun's  atmosphere,  stretched  out  into  a 
flattened  spheroid  or  lenticularnshaped  body,  revolving  with  the 
Sun — an  idea  which  La[)lace  has  for  ever  set  at  rest  by  demon- 
strating that  the  Sun's  atmosphere  can  extend  no  further  than  to 
the  orbit  of  a  planet  whose  periodical  revolution  is  performed  in 
the  same  time  as  the  Sun's  rotary  motion  about  its  axis,  or  in 
twenty-five  days  and  a  half ;  that  is,  only  so  far  as  nine-twentieths 
of  Mercury's  distance  from  the  Sun. 

Since  the  time  of  Mairan,  until  1853,  but  little  attention  appears 
to  have  been  given  to  this  subject.  In  1833,  however,  Biot,  in 
order  to  account  for  the  meteor-shower  of  that  year,  attempted  to 
show  that  the  shower  was  owing  to  the  Earth's  passing  at  that 
time  near  the  node  of  the  zodiacal  light.  But  calculations  were 
made  by  J.  C.  Housseau  in  order  to  see  whether  the  nodes  of  the 
Sun  and  the  zodiacal  light  do  actually  correspond.  After  careful 
observations  and  calculations,  in  which  he  was  assisted  by  nine 
diligent  observers,  Housseau  thinks  he  has  shown  that  these  nodes 
are  different,  and  that  therefore  '*  the  supposition  of  the  existence 
of  this  light  in  the  plane  of  the  Sun's  equator  does  not  satisfy  the 
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observations  made."  The  closing  sentence  of  his  very  interesting 
article  gives  the  first  intimation  that  the  zodiacal  light  has  a  near 
^X)nnection  with  our  globe.     Housseau  says  : — 

One  iB  Btruok,  without  doubt,  with  the  near  approach,  which  our  elements 
•how,  between  the  line  of  nodes  of  the  zodiacal  hgot  and  that  of  the  nodes  of 
the  terrestrial  eauator  upon  the  ecliptic.  This  circumstance,  as  far  as  it  is 
Terifled,  may  h  Jp  to  explain  the  causes  of  this  luminous  phenomenon — causes 
which  are,  it  may  be,  more  local  than  has  hitherto  been  supposed. 

This  notice  is  the  only  one,  of  any  importance  whatever,  that 
was  taken  of  the  zodiacal  light  for  many  years,  with  the  exception 
of  some  experiments  made  to  ascertain  whether  there  is  any  heat 
connected  with  it  —  experiments  which  we  think  resulted  in 
establishing  the  fact  that  it  is  near  epough  to  emit  heat  sufficient 
to  affect  a  thermo-electric  pile  of  twenty-five  pairs,  causing  the 
needle  of  the  galvanometer  to  indicate  12°  when  the  pile  was 
directed  toward  the  base  of  the  zodiacal  light. 

We  come  now  to  a  consideration  of  the  observations  taken 
daring  the  cruise  of  the  Japan  Expedition,  and  we  hope  our 
readers  are  not  weary  of  the  subject ;  for,  if  it  can  be  demonstrated 
that  we  have  a  ring  of  nebulous  matter  around  our  globe  at  a 
distance  of  1 50,000  to  200,000  miles,  there  are  many  inquiries 
growing  out  of  that  fact  full  of  interest,  and  yet  to  be  answered 
by  experiment  and  induction.  It  will  be  a  matter,  then,  to  be 
considered  whether  it  is  self-luminous — that  is,  of  the  nature  of 
the  Sun's  photosphere— or  whether  it  shines  only  by  reflected 
light,  like  the  rings  of  Saturn;  whether  it  is  increasing  or 
dmiinishing  in  magnitude  and  extent.  If  it  is  shown  to  be  self- 
lominoos,  we  will  then  wish  to  know  whether  it  may  not  be 
widening  and  extending  itself,  at  the  same  time  increasing  in  its 
capacity  to  emit  both  light  and  beat,  until  it  envelops  the  entire 
globe,  modifies  climate,  melts  the  icebergs  and  snows  of  northern 
ktitudes,  and  dispels  darkness  from  our  globe.  We  may  enquire, 
too,  whether  it  may  not  be  used  as  a  grand  instrument  in  the 
hands  of  the  Creator  for  the  future  development  of  his  purposes  in 
regard  to  our  globe.  It  may  also  be  an  enquiry  whether  it  does 
not  already  influence  the  magnetic  state  of  the  Earth,  and  play  an 
important  part  in  the  causes  producing  the  aurora  borealis.  These 
and  many  more  similar  questions  will  arise  from  the  establishment 
of  the  fact  that  the  lodiacal  light  emanates  from  a  ring  of  nebulous 
matter  so  near  our  Earth.  Let  us,  then,  give  our  author  a  close 
examination  and  a  patient  hearing,  that  we  may  be  enabled  to 
form  a  correct  judgment  as  to  the  truth  of  his  deductions. 

We  have  not  space  to  present  all  the  reasoning  by  which  our 
author  shows  that  the  zodiacal  light  cannot  be  produced  by  a  ring 
of  nebulous  matter  revolving  round  the  Sun,  either  within  or 
beyond  the  orbit  of  the  Earth. 

He  starts  with  the  proposition  that  such  a  ring  must  be  either 
— I.  Within  the  Earth's  orbit;  2.  Surrounding  the  Earth;  or, 
3.  Without  the  orbit  of  the  Earth. 
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It  cannot  be  wilhin  tbe  Earth's  orbit;  if  so,  we  oould  never 
have  it  at  any  great  altitude  at  any  period  of  the  night,  and  we 
could  never  have  the  zodiacal  light  at  midnight  on  both  hoficon» 
simultaneously. 

We  omit  the  diagram  constructed  for  the  conaid^^tion  of  the 
theory  which  supposes  this  ring  to  be  around  the  Son  and  hevmd 
the  orbit  of  the  Earthy  by  which  he  shows  that  this  supposition 
will  not  account  for  the  lateral  changes  obsenred  in  the  zodiacal 
light.    He  says : — 

G%e  query  arises,  "  Osn  suoh  lateral  ohang^  so  oniformly  obsenred,  as  the 
erening  or  momine  advances,  agree  at  all  with  ih^  idea  of  a  nebuloas  ring 
giying  us  this  light  at  a  distance  from  the  spectator  of  160^000^000  or* 
180,000,000  miles  ?  "    A  ring  of  the  oharacter  supposed,  it  seems  to  me»  oonld 

g'ye  us  a  Eodiaoal  light  only  of  one  uniform  shape,  namely,  with  the  oppooite- 
>rder8  receding  Arom  each  other  for  a  short  distance  firom  the  apex,  and  then 
running  parallel,  one  to  the  other,  the  whole  waj  down  to  the  hase.  Nor 
could  the  hourly  changes  of  time  produce  any  other  changes  in  these  boundaries 
than  a  rising  or  sinking  of  the  apex  of  the  light ;  the  boundaries,  say  at  nine^ 
o'dock  P.M.,  extending  a  little  higher  in  the  sky  than  at  eight,  and  aocontinued, 
with  a  parallelism  of  the  opposite  sides,  down  to'  the  honxon.  How  different 
this  flram  the  true  facts  of  the  case ! 

The  evident  and  most  decided  connection  between  these  boundarr-lines  and! 
the  roectator's  place,  as  regards  the  ecliptic,  is  also  a  matter  of  the  grsalest 
signincance  in  drawing  our  conclusions  in  r^ard  to  the  origin  of  this  light. 
Now,  supposing  the  base  of  the  sodiocal  light  to  be  at  a  distance  of  200,000,000 
miles,  how  is  it  possible  that  the  fact  that  the  spectator  is  a  short  distance 
north  or  south  of  tbe  ecliptic  can  goTcm  the  reflection  fh>m  the  nebulous  ring 
at  that  immense  distance,  and  place  it  on  his  side  of  the  ediptie  P  If  he  is  on 
the  north  side  of  the  ecliptic,  not  only  is  the  main  body  of  the  light  down  to  its 
base  on  that  side,  but  the  lateral  changes  of  the  boundlaries,  as  uib  hours  utm^ 
are  altogether  or  chiefly  on  that  side ;  and  so  equally  with  the  south.  If  he  is  on 
the  eeliptio  or  near  it,  the  zodiacal  light  stretches  equally,  or  nearly  so,  on 
each  side  of  that  line.  Also,  if  he  changes  rapidly  during  toe  night  to  or  from 
the  ecliptic  (as  was  the  case  on  shipboard)  the  TOondanes  of  this  light  also 
change,  being  regulated  bT  his  motion  (from  one  place  to  another).  That  the 
apex  of  the  zodiacal  light,  from  such  a  ring  around  the  Sun,  might  be  so 
aneeted  by  the  spectators  position  is  not  unreasonable,  but  that  the  ooundaiy- 
lines  should  be  so  affected  seems  to  be  utterly  inadmissible. 

It  is  worthy  of  remark,  also,  how  cTen  and  uniform,  from  apex  to  base,  the 
change  in  the' boundary-lines  is  as  the  hours  change ;  as  if  the  substance  ginng 
the  zodiacal  light  were  not  only  near,  but  also  at  one  uniform  distance  from 
the  spectator ;  the  portions  of  it  at  the  apex  and  base  of  the  light  all  equally 
affected  by  his  changes  on  the  Earth. 

He  shows  by  Bouguer's  law  of  reflected  light  that  the  sodiaoal 
light,  if  from  a  ring  of  nebulous  matter  beyond  the  Earth's  orbit, 
would  emit  a  light  of  the  same  intensity  the  whole  way  from  tbe 
base  to  the  apex.  But  another  law  of  optics,  that  the  strength  at 
light  is  inversely  as  the  squares  of  the  distances  of  tbe  object 
anordiDg  the  light,  would  here  make  its  application;  and  this 
ring,  at  our  zenith,  being  by  that  supposition  about  140,000,000 
miles  nearer  to  us  than  at  the  base,  we  should  then  have  the 
sodiacal  light  far  more  intense  at  the  apex  than  at  the  base ;  all 
of  which  is  entirely  opposite  to  the  facts  of  the  case. 
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He  offers,  now,  as  a  last  conclusion,  the  hypothesis  of  a  nebulous 
ring  with  the  Earth  for  a  centre.  He  makes  certain  deductions 
from  the  examination  o£  the  preceding  theories. 

They  are— i.  1  liat  tbe  gubstance  giving  ug  the  zodiacal  light  must  be  eqtuUly 
near  to  us  in  all  iU  partg,  inagmuch  ag  the  lateral  changeg  oF  the  light,  t. «.,  the 
ohangee  of  boundarieg,  hare  a  uniform  character  and  mostly  a  parallelism  in 
their  whole  extent  from  apex  to  base ;  i.  That  no  part  of  thig  gubgtance  can 
be  terj  remote  from  ug,  inagmuch  as  the  outlines  of  the  light  were  clearly  and 
sensibly  alfected  by  my  own  position  on  the  elobe,  and  even  by  my  change  of 
position  in  a  single  ni^t ;  and,  3.  That  the  &wg  of  reflected  light  require  an 
arrangement  or  a  shape  of  this  nebulous  matter  which  will  give  ug,  nt  tbe  base 
of  the  sodiacal  light,  larger  angles  between  the  lines  of  tbe  incident  send 
reflected  light  tlian  at  other  portions,  and  also  a  re^lar  decrease  of  sucK 
angles  from  the  base  to  tbe  apex  of  the  light,  as  produced  by  such  a  shape. 
These  three  requirements  appear  to  be  fully  met  by  an  hypothesis  which, 
if  the  theories  examined  are  untenable,  is  now  the  only  one  remaining 
tons. 

Hie  hypothesis  is  that  the  sodiaoal  light  is  a  ring  around  the  Earth. 

The  thought  is  a  somewhat  startling  one,  j'et  startling  only  from  its  novelty ; 
for  it  is  entirely  in  accordance  with  what  we  know  of  our  sister  planet 
(Saturn),  and  also  with  the  whole  of  Laplace's  celebrated  theory  of  the  formation 
of  globe*. 

We  will  not  take  up  time  and  space  with  quoting  his  application 
of  that  theory  in  explaining  some  of  the  phenomena  of  this 
light. 

Avoiding  the  consideration  of  these  topics,  we  will  proceed  to 
apply  the  result  of  Bouguer's  experiments  on  reflected  light  to 
this  case. 

In  the  annexed  diagram  (p.  446)  he  takes  an  observation  made  on 
the  4th  of  September,  1 854,  as  an  example,  for  the  reason  that  it 
is  a  simple  one,  and  one  also  in  which  the  spectator  is  near  the  plane 
of  the  ecliptic,  it  was  made  in  latitude  22°  18'  Norths  longitude 
114^  10'  East.  The  Sun  rose  at  5^  48"".  The  stronger  light  was 
at  3^  30"  to  4**  30",  the  diffuse  light  at  3"  45".  Sun's  longitude 
161°  35'.  The  horizons  at  4^*  30",  3*'  30",  2^  30",  and  i'*  30",  and 
at  midnight,  are  given,  together  with  the  line  of  the  spectator's 
vertices,  as  well  as  his  positions  O,  o,  &c.,  at  4^*  30"  and  3*"  30". 
A,  B,  C,  F  are  the  boundaries  of  the  zodiacal  light  at  4**  30'°,  and 
E,  F,  G  at  3*  30" ;  the  apices  C  and  G  are  carried  a  little  above 
the  more  condensed  portions  of  the  ring ;  but  the  reader  is  at 
liberty  to  suppose  them  to  be  at  any  other  part,  as  he  may  think 
best.  The  direction  of  the  Sun  is  given,  and  S',  S",  S'",  S"",. 
S'"",  are  supposed  to  be  rays  of  light  proceeding  from  that 
luminary. . 

In  this  diagram,  the  Sun's  rays  being  S',  S",  &c.,  BO,  FO,  &c., 
will  be  the  reflected  rays,  and  the  several  angles  between  these 
lines  of  incidence  and  reflection,  together  with  the  number  of  rays 
reflected  to  the  eye,  out  of  1000  incident  rays,  according  to- 
Bouguer,  are  in  the  following  table : — 

TOL.  XXIII.  2  M 
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Angle. 

Bats  reflected  from 
Smooth  Water. 

Bays  reflected  from 

PUte-glaa  not  qoi^- ' 

BlTeitid. 

S',BO i6i*» 

S",FO 146° 

S'",DO  131* 

S"",HO 1160 

8""',  atmidnight...    90^ 

8'"",  CO 670 

343 
184 

lOI 

59 
r8 
18 

^*        1 

270 

i6a                1 

105                1 

*5 

»5 

We  flnd  in  the  aboye  table  a  strong  argument  for  such  a  ring  around  the 
Earth.  The  figures,  taking  either  of  the  two  columns,  for  water  or  for  fflaes, 
correspond  in  a  rery  striking  degree  with  the  varying  intensity  of  the  so£acal 


Nebulous  Ring,  with  the  Earth  for  its  Centre. 

[The  relatire  proportions  of  the  Earth  and  the  rine,  and  also  its  distance,  are 
of  course  not  given  in  this  diagram  with  any  eflSrt  at  certainty ;  the  upward 
extent  of  the  ring  is  probably  far  mater  than  can  be  here  represented. 
The  dia^m  is,  howeTcr,  sumcienUy  correct  for  our  present  purposes  of 
elucidation.] 
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liffht  from  the  base  upward,  as  we  hare  it  on  any  clear  morning  or  evening 
wnen  the  ecliptic  is  at  a  high  angle  with  the  horizon,  and  when,  oonseqaentlj, 
the  nebulous  figure  is  not  brought  angularly  to  our  eje.  They  also  correspond 
to  what  is,  indeed,  almost  synonymous  with  what  has  been  stated— namely,  to 
the  £aot  that  at  4*^  30™  the  zodiacal  light  at  the  horizon  is  far  greater  at  its 
base  than  it  is  at  1^  30™ ;  at  3^  30*°  than  it  is  at  i^  30™,  &o.,  back  to  midnight 
Any  person  who  has  ever  looked  attentiyely  at  this  light  when  making  a  high 
angle  with  the  horizon  will  see  at  once  the  coincidence  between  the  proportions 
of  the  figures  in.  the  above  taUe,  showing  the  number  of  reflected  rays,  and 
what  has  been  always  presented  to  the  eye.  If  the  reader  will  also  carry  these 
lines  of  incident  and  reflected  light  beyond  the  midnight  horizon-line,  to  any 
point  there  of  the  nebulous  ring,  he  will  see  how  we  may  easily  get  what  is 
referred  to  in  ray  charts  under  the  German  name  of  GegetucheMf  t.  e.  dim 
light  seen,  when  tne  circumstances  are  fiiTOurable  for  it,  in  those  portions  of 
the  sky  opposed  to  the  Sun.  This  hypothesis  shows  also  very  dearly  how  I 
eould  hsTe  the  zodiacal  light  abore  both  horizons  at  the  midnight  hours,  as  I 
was  ollen  able  to  do,  and  it  harmonizes  fully  with  the  strength  of  the  light  as 
then  presented  to  the  eye.  While  there  are  some  things  stiU  left  unexplained, 
I  have  yet  not  been  able  to  see  anything  in  this  hypothesis  antagonistic  to  the 
facts  of  the  zodiacal  light.  On  the  contrary,  almost  all  of  them  are  explained 
by  it ;  and  they  all,  as  I  can  perceire,  fully  harmonize  with  it  through  the 
whole  of  the  manifold  change  which  the  light  underwent,  either  from  the 
dianges  of  the  ecliptic  toward  any  fixed  point,  or  from  my  numerous  and  great 
•changes  of  latitude  during  our  cruise. 

If  we  could  have  a  zodiacal  light  of  an  undoubted  character  produced  by 
iteftdl  Moon^  not  only  would  the  question  before  us  be  set  at  rest,  but  the  ring 
woidd  be  shown  to  be  within  the  orbit  of  the  Moon,  and  how  near  we  came  to 
a  case  of  the  kind  on  the  eTening  of  February  14,  1854,  the  reader  will  decide 
for  himself.  .  .  . 

This  ring  must,  according  to  the  laws  of  matter,  rotate  on  its  centre ;  and  it 
must  be  full  of  commotion  within  itself.  The  exbtenoe  of  puUcUiona  seems 
scaroely  to  admit  of  a  doubt,  recorded  as  they  have  been  by  obseryers  in  such 
distant  quarters  of  the  globe. 

In  conclusion,  we  would  say  that  two  simaitaneous  obserrations, 
made  in  equatorial  regions — for  instance,  one  by  an  observer  at 
Quito,  and  another  by  an  observer  on  the  island  of  Sumatra,  in 
which  both  observatioos  presented  the  zodiacal  light  stretching  as 
an  arch  across  the  heavens  from  east  to  west — would,  it  seems  to 
us,  demonstrate  the  fact  that  it  is  a  ring  around  the  Eurth.  Now, 
if  observations  taken  in  almost  every  space  of  t  5°  of  longitude 
have  been  made  and  its  existence  demonstrated,  does  not  that 
amount  to  about  the  same  thing  ? 

We  leave  the  subject,  inviting  information  and  discussion 
from  all  who  are  informed  in  regard  to  this  long-neglected 
phenomenon. 


On  the  Form  of  Planetary  Ephemerides. 

Thb  form  in  which  an  ephemeris  of  a  planet  is  computed  is  one 
which  has  been  handed  down  from  a  time  when  the  transit- 
circle  was  the  only  instrument  of  precision,  and  the  convenience 
of  that  instrument  appears  alone  to  be  consulted  in  the  form  of 
ephemeris  generallv  adopted. 

2»2 
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Aiioliier  form  of  epbemeris  is  here  suggested,  suitable  for  what 
may  be  called  Astrographic  methods  of  observation.  The  prindple 
of  this  method  is  that  the  position  of  the  planet  referred  to  the 
mean  equator  and  equinox  of  some  epoch  (say  1900*0)  is  inferred 
from  its  position  on  a  pbotographio  plate  reli^vely  to  stars  whose 
places  are  supposed  known.  The  question  of  precession  and 
nutation  does  not  enter  into  the  reduction ;  the  di^erential  effect 
of  aberration  and  refraction  is  entirely  eliminated  as  far  as  the 
first  powers  of  the  co-ordinates  on  the  plate,  and  the  terms  de- 
peudiDg  on  the  second  order  are  seldom  of  importance,  and  the 
result  is  that  with  comparatively  little  trouble  toe  mean  place  of 
the  planet  at  the  time  the  light  left  it,  as  seen  from  the  o^nerV 
position  on  the  Earth  at  the  time  the  light  reached  it,  is  obtained^ 

A  small  point  that  does  not  properly  come  into  the  scope  of 
this  paper  must  here  be  mentioned.  Aberration  is  often  applied 
to  planets  by  antedating  the  observation,  thus  allowing  for  the 
whole  of  the  planet's  velocity  and  that  of  the  Earth's  as  welL 
Now  the  astrographic  method  only  corrects  the  pbmet  for  aber* 
ration  in  the  same  viray  that  the  stars  have  been  previously  cor- 
rected; thus  it  does  not  allow  for  the  planefs  motion.  But 
further  than  this,  it  does  not  allow  for  the  whole  of  the  Earth's 
motion,  for  stellar  aberration  corrects  only  for  the  variable  part  of 
the  Earth's  velocity  over  and  above  its  average  velocity,  which  is 
about  one-sixtieth  part  of  the  whole  (thus  giving  rise  to  an 
aberration  of  one-third  of  a  second),  and  directed  parallel  to  the 
minor  axis  of  the  orbit  towards  a  point  in  the  ecliptic  whose- 
longitude  is  190°.  The  method  of  applying  stellar  aberration 
corrects  to  the  centre  of  the  Earth's  circular  hodograph  and  not  to 
ite  origin. 

When  the  position  of  the  planet  has  been  obtained  from  the 
plate,  and  when  small  corrections  have  been  applied  on  the  above 
account, 

Aa  =  —  —  o*-33  sec  ^  sin  (a  -  10**), 

Ad  =  —  o"'33  sin  5  coe  (a— 10°)  +  o"-02  cos  J, 

where  o,  ^  are  the  B.A.  and  declination,  it  remains  to  compare* 
the  observed  place  with  the  ephemeris.  Now,  as  ephemerides  are 
now  constructed,  this  entails  the  following  processes : — (i)  The 
ephemeris,  if  corrected  for  planetary  aberration,  must  have  the 
part  of  the  correction  depending  on  the  Earth's  motion  removed  : 
if  uncorrected  for  aberration,  it  must  be  corrected  for  the  planet's- 
motion  :  (ii)  The  correction  for  precession  and  nutation  which  ha^ 
been  laboriously,  and  for  our  purpose  unnecessarily,  inserted,  must 
be  as  laboriously  removed. 

I  wish  here  to  suggest  that  ephemerides  should "  publish  the 
computed  values  .r,  ?/,  z  of  the  planet's  heliocentric  co-ordinates. 
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X,  Y,  Z  being  the  siinaltaneoas  values  of  the  geocentric  co-» 
ordioates  of  the  San,  the  ''Transit-Circle  Ephemeris"  may  be 
completed  in  the  usnal  waj»  taking  «+X,  ^+T,  z-fZ  as  tha 
geocentric  co-ordinates  of  the  planet,  reducing  to  B.  A.  and  N.P.D. 
and  applying  precession  and  nutation,  and  post-dating  the  time  if 
desired.  The  *' Astrographio  Ephemeris  "  may  be  completed  as 
follows  : — Let  X',  Y',  Z'  be  the  geocentric  co-ordinates  of  the  San 
at  the  'Might  time"  interval  subsequent  to  the  instant  when  the 
heliocentric  co-ordinates  of  the  planet  were  d?,  y,  z  (and  it  may  be 
observed  that  this  light-time  is  only  wanted  with  a  slight  degree 
^f  accuracy  that  can  be  easily  obtained  before  the  subsequent  oal* 
eolations  are  completedX  then  d?+X',  y  +  Y\  2+Z'  are  the  com- 
ponents of  a  vector,  which  differs  only  from  the  astrographic 
subject  of  observation  in  that  paralUiz  has  still  to  be  allowed  for : 

moreover  the  parallax  to  be  used  is  ~i  when 

A»  -  (a;+XT-h(y+ Y7+(;r+Z')^ 

Even  in  transit-circle  observations  ^  is  the  correct  paralhix,  and 

when,  as  in  the  case  of  Eros,  there  is  a  small  bat  sensible  difference 
between  A  and  what  is  obtained  by  suppressing  the  aoceuta  on 
X',  Y',  Z',  there  is  a  further  obvioos  convenience  in  the  proposed 
"  Astrographic  Ephemeris."  P.  H.  CowbjJi. 


Changes  in  the  Stellar  Heavens. 

[Ck}ntinued  firom  p.  40a.] 

Piseiiim. — Al-Sufi  rated  1//^  and  i//*  Piscium  of  the  4th  magnitude, 
but  at  present  ^l/'  is  not  much  brighter  than  the  6th  magnitude. 
Ptolemy  and  Al-8ufi  agree  in  making  /3  Piscium  a  little  brid;iter 
than  y,  but  at  present  y  is  considerably  brighter  than  /J.  Ptdemy 
and  Al-Sufi  make  y  and  6  (Fl.  7)  Piscium  equal,  but  y  is  now 
more  than  a  magnitude  brighter  than  K  As  these  three  stars 
.(/3,  y,  and  6)  lie  near  each  other  and  are  easily  compared*  it  is 
evident  that  some  change  baa  taken  place  in  their  relative 
brightness  since  Al-Sufi's  time. 

Cetus,  —  Al-^uti  says  nothing  of  0  (Mira)  Ceti,  the  &mouB 
variable  star,  so  it  was  probably  faint  when  he  observed  the  stars 
of  Cetus.  Ptolemy  and  Al-Sufi  agree  in  making  a  and  y  Ceti 
equal  (3rd  magnitude),  but  at  present  a  is  about  a  magnitude 
brighter  than  y. 

Eridanus.  ~  The  star  fi  Eridani  has  probably  increased  in 
brightness  since  Al-Sufi's  time,  as  it  was  rated  4th  magnitude  by 
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Ptolemy  and  Al-Snfi,  or  equal  to  \  Eridani,  but  at  present  it  is 
slightly  brighter  than  an  ayerage  star  of  the  3rd  magnitade. 
Schjellerup  identifies  Ai-Snfi's  1 7th  star  of  Eridanus  with  Lalande 
4969,  which  agrees  well  with  Al-Sufi's  description  of  its  position. 
Al-Sofi's  estimate  of  it<s  magnitude — about  6 — also  agrees  well 
with  modern  estimates,  but  the  star  was  rated  4th  magnitude  by 
Ptolemy.  In  the  Philosophical  Transactions  of  the  R.  S,  for 
1786,  Pigott  notes,  with  reference  to  this  star,  ''Fl  says  he  could 
not  see  this  star  in  1691  and  1692.  In  1782,  1783,  and  1784  I 
observed  one  of  the  7^  magnitude  in  that  place,  the  relatiye 
brightness  of  which  appeared  always  the  same,  viz.,  less  than  two 
little  stars  near  and  below  ri  Eridani.''  Both  Ptolemy  and  Al-Sufi 
make  r\  r^,  r',  and  r'  equal  (4th  magnitude),  but  at  present  /  is 
about  a  magnitude  brighter  than  any  of  the  others,  t*  has  been 
suspected  of  variation.    It  has  a  spectrum  of  the  third  type. 

"  The  Story  of  6  Eridani "  has  been  well  told  by  Dr.  Anderson 
in  Knowledge  for  July  1893.  Al-Sufi  gives  a  very  clear  description 
of  the  position  of  6,  which  he  rated  of  the  ist  magnitude.  It  is 
now  about  the  3rd,  and  there  can,  therefore,  be  no  possible  doubt 
that  this  star  has  diminished  in  brightness  since  Al-Sufi's  time. 
The  bright  star  now  known  as  Achernar  (a  Eridani)  is  too  far 
south  to  have  been  seen  ""by  Al-Sufi,  and  it  was — owing  to  the 
precession  of  the  equinoxes — still  further  south  in  his  time. 

Canis  Major. — The  star  j3,  which  Ptolemy  and  Al-Sufi  rated  3rd 
magnitude,  is  now  about  the  2nd.  The  stars  d  and  c,  which  were 
also  rated  3rd  magnitude  by  Ptolemy  and  Al-Sufi,  have  also 
probably  brightened,  as  5  was  measured  1*85  at  Harvard,  and 
€  1*49.  The  difference  in  the  case  of  e  especially  is  very  remarkable. 
Al-Sufi  rated  (  also  of  the  3rd  magnitude,  and  this  is  about  its 
present  brightness. 

/J  Canis  Minoris,  which  Ptolemy  and  Al-Sufi  called  4th  magni- 
tude, is  now  about  the  3rd  ;  but  Sir  W.  Herschel  also  estimated  it 
4th  mag.  on  January  9,  1796*.  It  was  rated  3rd  mag.  by 
Flamsteed,  Argelander,  and  Heis. 

Oolumba. — Al-Sufi  rated  6  ColumbaB  4th  magnitude,  and  k  5th 
mag.,  but  If  is  now  distinctly  brighter  than  0,  which  has  probably 
faded  since  Al-Sufi's  time,  as  it  is  now  below  the  5th  magnitude. 

Argo  Navis. — It  is  difficult  to  identify  some  of  Al-Sufi^  stars  in 
this  constellation,  and  one  or  more  seem  to  have  disappeared,  or  at 
least  diminished  greatly  in  brightness.  With  reference  to  the 
stars  S,  c,  t,  N,  ^,  and  c  Argus,  these  lie  so  far  south — as  seen  from 
Al-Sufi's  station — that  Al-Sufi  could  only  have  seen  them  near  the 
horizon,  and  then  only  for  a  short  time  when  on  the  meridian. 
Still  his  description  is  very  clear.  He  says  that  x»  ^1  fi  wid  ^ 
form  a  straight  line,  which  is  quite  correct. 

Hydra, — Al-Sufi  does  not  mention  the  stars  k  and  \^  of  this 

♦  PhU,  Trans,  B,  8.  1796. 
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constellation,  although  they  are — ^now  at  least — of  the  sth  mag- 
nitude. Both  Ptolemy  and  Al-Sufi  make  /x  HydwB  brighter 
than  A,  but  X  is  now  distinctly  the  brighter  of  the  two. 

Centaurue, — Schjellerup  does  not  identify  Al-Sufi's  2i8t  star  of 
this  constellation,  but  from  Al-Sufi's  descnption  of  this  and  the 
22nd  star  (I)  there  can  be  no  doubt,  I  think,  that  the  object  re- 
ferred to  by  Al-Sufi  is  the  well-known  globular  cluster  b>  Centauri. 
Al-Sufi's  words  are: — "La  21*  se  trouve  devant  la  brillant  i8* 
li  Centauri]  et  est  de  la  cinqui^me  mndeur ;  elle  est  situee  011 
commence  la  croupe  du  cheval  et  finit  le  dos  humain.  II  y  a  entre 
elle  et  la  1 8*  une  distance  de  deux  coudees  et  demie.''  This  describes 
exactly  the  position  of  oi,  as  a  glance  at  a  star  map  will  show. 
With  reference  to  the  30th  star,  which  was  rated  3rd  magnitude 
by  Ptolemy,  Al-Sufi  says  he  could  not  find  any  star  in  the  place 
indicated  by  Ptolemy — about  2  degrees  following  e  Centauri. 
Al-Sufi  says,  '*  Quant  k  la  30',  Ptol^mee  rapporte  qu'eUe  suit  la 
29  [e],  qu'elle  est  de  la  troisieme  grandeur  et  qu'elle  est  aussi 
situ^  au  dessous  du  ventre ;  conformement  k  son  lieu  rapporte 
dans  Val-madjisti,  il  fiiut  qu'il  y  ait  entre  elles  moins  d'une  coud^e 
de  distance.  Mais  il  n'y  a  ni  en  cet  endroit  ni  dans  ses  alentours 
d'etoile  qui  puisse  occuper  sa  place,  horrois  les  ^toiles  susdites  et 
connues."  Here  we  have  a  star  which  probably  disappeared,  or 
faded  considerably,  between  Ptolemy's  time  and  that  of  Sufi. 
Near  the  place  indicated  by  Ptolemy  there  are  some  small  stars. 
Ptolemy  and  Al-Sufi  agree  in  making  0  and  i  Centauri  equal  (3rd 
magnitude),  but  at  present  0  is  considerably  brighter  than  1. 

Corona  Augtralis, — Ptolemy  and  Al-Sufi  agree  in  making  /3  and 
C  equal,  but  /3  is  now  considerably  the  brighter  of  the  two.  Near 
0  CoronsB  Australis  Al-Sufi  observed  a  star  which  seems  to  have 
diminished  in  brightness  since  his  time.  He  says,  '*  Au  devant  et 
pr^  de  la  i'*  [6],  il  y  a  une  ^toile  de  la  cinquidme  grandeur,  entre 
elle  et  la  i'*  etant,  k  vue  d'oeil,  une  distance  de  moins  d*un  empan. 
Ptolemee  n'a  pas  parle  de  cette  ^toile,  quoique  elle  soit  plua 
brillante  que  les  ii%  12%  et  13*.''  Near  the  place  indicated  by 
Al-Sufi  there  is  at  present  a  small  star  which  was  estimated  6*3 
mag.  at  Cordoba,  Al- Sufi's  12th  star  (r)  being  rated  5*4,  and  his 
13th  star  (X)  also  5-4.  The  star  near  0  has  therefore  probably 
faded.     It  is  >io.  7731  of  Lacaille's  Catalogue. 

Pitds  Australis. — The  star  f  of  this  constellation  has  probably 
diminished  in  brightness  in  modem  times.  It  was  rated  4th 
magnitude  by  Ptolemy,  5^  by  Al-Sufi,  Argelander,  and  Heis,  but 
was  estimated  only  6*7  at  Cordoba,  and  was  measured  6*62  at 
Harvard.  Al-Sufi  could  not  have  seen  the  star  had  it  been  so 
faint  in  his  time  as  it  is  at  present.  His  description  of  its  position 
is  very  clear,  and  the  identity  of  his  star  with  (  is  beyond  dl 
doubt.  Schonfeld,  in  his  Second  Catalogue  of  Variable  Stan^ 
says,  with  reference  to  this  star,  quoting  Schmidt),  "  U J^.  5-6  m. 
1864  Aug.  und  1869  unter  den  giinstigsten  Umstanden  nur  mit 
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Miihe  su  s^en,  and  selbst  in  dem  hocfagelegenen  Kephissia  nor 
7  m.  m  Opemglas."  I  found  it  about  7th  magnitude  in  Au|;«0t 
1877  and  November  1882.  From  a  discussion  of  the  vanods 
magnitudes  assigned  by  different  obserrers,  C.  H.  F.  Peters  eame 
to  the  conclusion  that  this  star  is  probably  variable  with  a  long 
period*.  It  is  6^  mag.  in  Lalande's  Oatakigae.  In  Bayer's  map 
it  is  shown  as  4  mag.  (!)     PiaKzi  called  it  7  ma^^  and  Taylor  8. 

Ptolemy  and  Al-Sufi  agrse  in  making  y  Piscis  Australia  4^1 
magnitude,  and  fi  5th  magnitude,  but  fi  is  now  almost  exactly 
equal  to  y. 

fi  Oruis  was  noted  3rd  mag.  by  Al-Sufi,  but  it  is  now  nearly  2nd 
mag.,  and  but  little  less  than  a  Gruis,  which  Al-Sufi  rated  2Bd 
mag.  As  they  are  not  far  apart,  Al-Sufi  could  hardly  have  made 
a  mistake  in  their  relative  brightness. 

/9  and  6  ArsD  were  both  rated  4th  mag.  by  Ptolemy  and  Al-Sufi ; 
but  fi  is  DOW  about  a  magnitude  brighter  than  0,  and  slightly 
superior  to  a  Aidd^  which  Al-Sufi  distinctly  states  was  the  brightest 
star  in  the  constdlation  in  his  time. 

To  show  the  generally  great  accuracy  of  Al-Sufi*s  estimates  of 
star-magnitudes,  I  give  the  following  examples  (among  many 
others)  of  bis  estimates  compared  with  modem  estimates  and 
photometric  measures : — 


Star. 


p  UrsaB  Midoris. . 

h  Draoonis , 

t;  Bootis 

a  Equulei  

f|  Pegasi 

H  Audromcdfls   .. 

oTauri 

c  Geminoruin 

/3  AurigiB  

w  Piscium 

ff  Ophiiichi 

MTauri 

^Tauri  

B  Canis  Majoris 


Photometrio 

Al-Sufl. 

lander. 

Eeia. 

Measures. 

Harrard. 

Potsdam. 

5 
5 
3 

498 
289 

308 

4 
3 

+  11 
306 

4"4 

4 

392 

409 

I 

100     : 

4 

4-03    ■ 

403 

^ 

2-0- 

4 

416 

3-+ 

3-4 
6-5 

3-4 
6 

3-37 

5-82 

576 

4-3 

4-3 

4-3 

>77          4*co 

4-5 

4-5 

4-5 

4*3 

The  supposed  secular  yariation  in  the  light  of  certain  stars,  that 
is,  the  slow  increase  or  decrease  in  their  brightness  in  the  course 
■of  ages,  is  a  question  of  considerable  interest.  In  the  following 
tables  I  give  the  most  remarkable  cases  I  have  met  with  in 
Al-8ufi's  work.     Some  of  these  have  been  already  referred  to. 


*  Astronomische  Nachrichten,  No.  2360. 
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Stars  which  have  probably  increased  in  brigJUness  since 
AUSuJVm  time* 


SUr. 


w  Dniconis    

AHercolii 

47Cygni    

p  Cassiopeiie  — 

a  Ophiuchi    

9  SerpetitiB    .... 
^Ophiuchi    ..... 

aSagitte    

9  Vmpecule  ..... 

4]>elpbini 

68Tftian 

7  Gkmioorum    . 
p  Caprieonii 

J  Ononis    
Eridani  

/3  Canis^Majoris 

•      »»  »f 

PArgib 

i       „     


Al-Sufi. 


6 
6 
6 
6 

3 
6 
6 

5 

6 
6 

3 
6 

i 
4 
3 
3 
3 
6 

3 


Am. 
Umoer. 


5 
5-6 

5-6 
5 

5 

5 

4 

5 
5-4 

5 

3 

5 

5 

3 
3-» 


Heit. 


Harvard. 


5 
5-6 
5-6 

5-4 

2 

5 
4-5 

4 

5-6 
5-4 

5 
a-3 
5-6 

5 

3 
3-» 

a- 1 


Photometrio 
Measures. 


4*86 
5'oo 
477 
♦•56 
2-18 

476 
4'4» 
37a 
4-98 

471 
414 

2-00 
498 

473 
2-87 

2-OI 
185 

1-49 
411 

2'00 


Potsdam 


4*93 


3'94 
476 


Stars  which  Tiave  probably  diminished  in  brightness  since 
Al-^fis  time. 


SUr. 


i  Delphini 

r  Anoromedie   .... 

7  Trianguli    , 

38  Arietis 

fXauri   

If  Oanori , 

»• 

/SLeonit. 

If  Virffinis 

/SSagiUarii    

A  Aquarii  

ifr^Piseium 

V       .,       

»7       •       

OEridani  

!  C  Piicis  AnstraliB  . 
•eOolamlMB    

/S^dm   


Al-Sufi. 


3-4 

4 
3-4 

4 

4 
4-5 
4-5 

I 

3 

2 

4-5 

4 
4 
4 

I 

5-6 

4 


lanaer. 


Heis. 


4 
5 
4-5 
5 
5 
6 
6 


4 

5-6 
4-5 

5 

5 
6-5 

6 


3-4 

1     3^ 

n 

"C's 

5-4 

S-+ 

6-S 

6-5 

5-6 

5-6 

5-6 

5-6 

Photometric 
Magnitades. 


Harrard. 


4-57 
494 
4>5 
5ZO 
510 
5*53 
5*57 
223 
405 
410 
5*45 
5'03 
57» 
5-03 
3' 3 
6-62 

536 
418 


Pottdam, 


456 
5'»7 
4*3» 
5*44 
5-5» 
5-48 

2*62 


r4'47 
IS.M.P. 
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With  reference  to  stars  omitted  by  Al-Sufi,  be  has  not,  I  think, 
omitted  any  star  brighter  than  the  4th  magnitude  in  the  portion 
of  the  sky  visible  from  his  station.  There  are,  however,  a  number 
of  stars  between  the  4th  and  6th  magnitudes  which  he  has  not 
mentioned.  Of  these  the  brightest  seem  to  be  «-  Cephei,  C  Corons 
Borealis,  fi  and  p  Cygni,  ir  Auriga,  e  AquilsB,  ^  Leonis,  ^'  and 
f^  Ononis,  and  X  Canis  Majoris.  J.  E.  Qors. 


One  Hundred  Years  ago. 

Ow  the  eve  of  the  commencement  of  another  century,  we  naturally 
turn  our  thoughts  to  the  state  of  our  science  at  that  of  the  one 
just  concluding,  and  the  additions  ipade  to  our  knowledge  in  the 
interim.  Here,  of  course,  we  can  only  allude  to  a  few  points. 
When  the  nineteenth  century  opened  no  planet  was  known  to 
exist  between  the  orbits  of  Mars  and  Jupiter ;  now  we  are  in  the 
fifth  hundred  of  the  minute  bodies  which  revolve  in  that  interval 
of  space,  besides  knowing  the  existence  of  a  similar  body  nearer  at 
mean  distance  than  Mars,  and  when  in  perihelion  very  much 
nearer.  Twenty-seven  milhons  of  miles  was  then  thought  to  be 
the  smallest  distance  to  which  any  planet  could  approach  our 
Earth ;  the  body  in  question  is  now  known  sometimes  to  approach 
us  within  about  twelve  miUions.  Uranus  was  supposed  to  be  the 
outermost  planet  of  the  solar  system;  before  the  century  was 
quite  half  over  a  larger  planet  was  known  to  revolve  round  our 
Sun  in  a  nearly  circular  orbit  at  1*58  times  the  mean  distance  of 
HerscheFs  planet — ^the  first  whose  discovery  is  recorded.  Mars, 
hitherto  supposed  to  be  moonless,  was  found  to  be  accompanied 
by  two  tiny  satellites,  one  of  which  revolves  round  the  planet  in  a 
shorter  time  than  that  occupied  by  the  planet  in  rotating  on  its 
axis.  Jupiter,  also,  besides  his  four  comparatively  large  satellites 
(the  discovery  of  which  was  almost  the  firstfruits  of  the  invention 
of  the  telescope),  was  found  to  be  possessed  of  a  very  small  one, 
much  nearer  him.  Saturn's  retinue  was  increased  by  one,  two 
years  after  the  discovery  of  Neptune  and  nearly  two  hundred 
after  that  of  its  own  largest  satellite.  Uranus,  however,  had  his 
supposed  number  shortened  ;  they  are  very  difficult  objects  to  see, 
and  it  would  seem  that  four  of  the  six  announced  at  different 
times  by  Herschel  had  no  real  existence,  but  two  others  were 
subsequently  found,  making  the  whole  number  known  four.  In 
the  same  year  in  which  Neptune  was  discovered,  one  satellite  was 
found  to  be  revolving  round  him,  and  no  others  are  yet  known. 

At  the  beginning  of  this  century  only  one  comet,  that  of 
HaUey,  had  been  positively  known  to  return  periodically;  now 
two  others  have  returned  with  periods  nearly  equal  to  his,  and  a 
considerable  number  with  very  much  shorter  periods.     The  esta- 
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blishment.  of  meteor-streams  in  regular  elliptic  orbits  similar  to 
those  of  comets  is  entirely  an  achievement  of  the  present 
century. 

The  same  may  be  said  of  the  distances  of  the  fixed  stars.  All 
previous  efforts  to  measure  any  of  these  had  been  complete 
failures ;  but  we  now  know  approximately  the  distances  of  five 
or  six,  besides  having  acquired  the  knowledge  of  a  very  large 
number  of  cases  of  orbital  motion  of  stars  with  respect  to  each 
other,  which  were  quite  undreamt  of  till  Herschel,  in  endeavouring 
to  detect  stellar  distances  by  comparison  of  the  places  of  double 
stars  inter  se,  was  led  to  notice  how  often  such  were  not  merely 
optically  double,  but  were  physically  connected  with  each  other. 

But,  in  addition  to  all  this  and  much  more,  the  department  now 
emphatically  called  the  new  astronomy  is  entirely  the  creation  of 
the  present  century,  and  of  the  second  half  of  it.  For  it  was  not 
till  1802  that  William  Wollaston  first  noticed  a  few  of  the  dark 
lines  in  the  solar  spectrum  which  have  since  led,  when  more  fully 
investigated,  to  such  mighty  results,  especially  as  bearing  upon  the 
chemical  constitution  of  the  heavenly  bodies.  Astronomy  has,  in 
fact,  now  become  a  branch  of  general  physics,  and  the  extension 
of  our  knowledge  of  the  laws  of  light  and  heat  has  reacted  upon 
all  our  speculations  and  theories  with  regard  to  the  great  globes  in 
space  both  in  and  beyond  our  own  system. 

It  is  more  especially  to  one  point  in  these  that  I  wish  now, 
with  your  permission,  to  allude.  All  the  papers  contributed  by 
Sir  W.  Herschel  to  the  '  Philosophical  Transactions '  for  1801  are 
on  the  solar  phenomena.  He  proposes  a  complete  change  in  their 
nomenclature  and  the  adoption  of  the  terms  openings,  shaUawSj 
ridges,  nodules,  corrugations,  indentations,  and  pores.  His  idea  was 
that  the  natural  state  of  the  Sun,  so  to  speak,  was  to  be  spotted  ; 
and  that  "  we  ought  rather  to  look  upon  the  absence  of  spots  as  a 
sign  of  deficiency  than  oh  their  presence  as  one  of  abundance." 
Then  he  tries  to  show  that  corn-crops  were  usually  deficient  in 
seasons  nearly  free  from  solar  spots,  basing  his  remarks  on  the 
tables  of  the  prices  of  wheat  in  different  years  given  in  Adam 
Smith's  book  on  the  '  Wealth  of  Nations.'  These  all  relate  to  the 
market  quotations  at  Windsor,  and  Herschel  hardly  seems  to  have 
thought  sufficiently  of  the  weakness  (not  to  say  futility)  of  founding 
an  argument  on  the  state  of  things  at  one  place,  unless,  indeed, 
from  a  much  longer  course  of  variations  than  were  available. '  His 
proposed  new  nomenclature  was  based  on  an  idea  that  some  of  the 
spots  were  "  openings,  where,  by  the  accidental  removal  of  the 
luminous  clouds  of  the  Sun,  its  own  solid  body  may  be  seen."  In 
fact  his  views  emanated  to  a  great  extent  from  a  desire  to  look 
upon  the  Sun  as  a  magnificent  habitable  globe.  I  do  not  think 
he  anywhere  alludes  to  the  so-called  Wilson  phenomenon  by  name 
(which  Mr.  Hewlett  has  done  so  much  in  our  time  to  invalidate), 
but  he  would  seem  to  have  accepted  the  idea,  regarding  most  of 
the  spots  as  places  where,  when  we  can  look  straight  into  them, 
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we  see  the  true  dark  body  of  the  Sun  at  a  considerable  depth 
below  the  luminous  atmosphere  supposed  usually  to  ooTer  it.  Our 
present  knowledge  of  physics  leads  us,  as  JMUss  Gierke  expresses 
it,  "'  to  smile  at  conduBions  **  which  we  cannot  but  re^urd  as 
'*  extravagant  and  impossible,"  and  my  chief  object  in  alluding  to 
it  now  is  to  show  how  much  our  study  of  other  sciences  dnrinff 
the  century  just  closing  has  alteied  many  of  our  astronomicu 
theories.  Probably  Herschel  was  influenced  on  this  subject  by 
his  benevolent  desire  that  the  solar  inhabitants  should  have  the 
means  of  studying  astronomy;  and  as  they  could  only  see  the 
heavens  through  the  so-called  openings,  he  was  led  to  look  upon  a 
much-spotted  state  of  the  Sup's  photosphere  as  its  usual  and,  so 
to  speak,  natural  or  normal  state.  A  similar  feeling  led  him,  in 
one  of  his  earliest  papers  *  (in  which  he  shows  that  the  mountains 
in  the  Moon  were  not  nearly  so  high  as  had  been  supposed),  to 
speak  of  '*  the  great  probability,  not  to  say  absolute  certainty,  ot 
her  being  inhabited."  I  am  i^raid  we  can  no  longer  accept  the 
existence  of  inhabitants,  either  on  the  Sun  or  Moon,  however 
differently  constituted  to  ourselvee.  W.  T.  Ltvit. 

Blackheath,  1900,  Not.  5. 


CORRESPONDENCE, 
To  the  Editors  of  *  The  Oheervatory: 

Changes  in  the  Stellar  Heavens, 
Gentlemen, — 

Pray  allow  me  a  remark  on  the  very  interesting  article 
published  in  the  last  number  of  the  Observatory  ("  Changes  in  the 
Stellar  Heavens,"  p.  401 ).  If  the  star  61  Virginis  was  for  Ptolemy 
a  naked-eye  double-star,  and  not  to-day,  it  is  on  account  of  the 
very  sreat  proper  motion  of  61  Virginis.  fhis  star  was  near 
63  Virginis  in  Ptolemy's  time,  and  has  since  been  constancy 
froing  away  from  6^  south-westward.  So  that  there  has  been  no 
change  in  stellar  magnitude. 

I  am,  Gentlemen, 
t  Yours  faithfully, 

MontpelHer,  France,  M.  MoTE, 

1900,  Not.  14.  Profesaeur  d  la  FaeuM  de  Droit. 

[This  very  interesting  note  tends  to  prove  the  great  accuracy  of 
Al-Sofl's  observations.  When  writing  my  article  I  was  not  aware 
of  the  large  proper  motion  of  61  Virginis. — J.  E.  Gk>BE.] 

*  Bead  at  tbe  Meeting  on  1780,  May  11,  at  which  his  paper  on  the  variable 
star  la  Ooilo  Oeti  was  aUo  read. 
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Memorial  to  the  late  Mr.  G.  J.  Symons,  F.R.S. 

Gentlemen, — 

Ou  May  3i8t  a  meeting  was  held  at  the  rooms  of  the, 
Boyal  Meteorological  Society  to  consider  the  question  of  a 
memorial  to  the  late  Mr.  G.  J.  Symons,  F.B.8.,  the  distinguished 
meteorologist  and  founder  of  the  British  Bainfall  Organization. 

It  was  resolved  unanimously  that  the  memorial  should  take  the 
form  of  a  Gold  Medal  to  be  awarded  from  time  to  time  by  the 
Council  of  the  Boyal  Meteorological  Society  for  distinguished 
work  in  connection  with  Meteorological  Science. 

An  Executive  Committee  was  appointed  to  take  the  necessary 
steps  to  raise  a  Fund  for  that  purpose.  We  have  now  much 
pleasure  in  stating  that  their  appeal  has  been  very  heartily  re- 
sponded to,  not  only  by  meteorologists,  engineers,  and  repre- 
sentatives of  other  branches  of  science  and  industry,  but  also  by 
personal  friends  and  admirers  of  the  late  Mr.  Symons  in  all 
classes. 

The  Committee  has  decided  to  keep  the  list  open  until  the  end 
of  January  1901,  in  order  to  allow  all  who  have  in  any  way 
benefited  by  Mr.  Symons*s  advice  and  assistance  to  contribute  to 
the  Memorial  Fund.  « 

Yours  faithfully, 

C.  Thjbodobb  Williams,  M.D.,  Treasurer. 

70  Victoria  St.  .      ^  Meldola,  F.B.S.,  1  Secretaries. 
Wettminrter,  aw.       Wm.  Maebiott,  J     ^"^ 


OBSERVATORIES. 

[Ck>ntinued  from  p.  413.] 

Stockholm.  K.  ^oA2m.— Completion  of  Catalogue  of  121  x 
B.A.C.  Stars,  and  continuation  of  2219  Badcliffe  Stars.  The 
computations  are  in  a  forward  state,  both  for  old  and  new  series^ 
Work  on  small  planets.     Time  service. 

Stbasburo.  E.  Becker.  —  The  large  refractor  was  used  by 
Dr.  Kobold  for  positions  of  Comets  Wolf  (1898  IV.)  on  3  days,. 
Chase  (1898  VIII.)  on  9  days,  Swift  on  28  days,  Tuttle  on  2 
days,  Tempel  II.  on  1 1  days,  and  Giacobini  on  1 2  days.  The 
meridian  work  consisted  of  about  300  observations  oi  fundamental 
stars,  and  a  similar  number  of  circumpolar  stars ;  ulso  a  large 
number  of  c^servations  of  the  large  planets. 

ToBiwo.  Francesco  Porro. — Work  on  the  re  -observations  of  star» 
in  the  *  Storia  Celeste  di  Palermo,'  in  connection  with  Prof.  Her- 
mann Davis.     Meteorolog}'. 

Utsicht.  a,  NyUtnd. — Phyaical  obsenrstions  and  drawings  oi 
Jupiter.    Lyrids  and  Leonids,    o  Ceti.    Time  service. 
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YiEirsA  (M.  Edler  v.  Kuffner).    L.  de  i^^^.— Light-caires  of 
variables  by  photography  and  eye-esfamation.    Leonids. 

ZuBlCH.     A,  Wolfer. — Sunnspots: — 

BeLNo. 

1898 26-2 

1899 I2*0 

Time  service.    Leonids. 


Spot-free 

day*. 

*d.y.. 

273 

30 

392 

93 

PUBLICATIONS. 

DuiTBiNK  Observations. — Prof.  C.  J.  Joly,  Boyal  Astronomer 
for  Ireland,  has  recently  published  Part  ix.  of  Astronomical 
Observations  made  at  Dunsink,  which  consists  of  a  catalogue  of 
321  HtarSy  formed  from  1529  observations  in  Bight  Ascension  and 
1 512  in  Declination  made  in  the  years  1898  and  1899  with  the 
meridian  circle  of  the  Observatory.  Two  hundred  and  five  of  the 
stars  are  stars  of  reference  for  objects  in  Dr.  Dreyer's  *  New 
General  Catalogue  of  Nebul»';  the  remainder  are  heliometer 
«)mparik>n  stars,  observed  at  the  request  of  Dr.  Gill.  The  places 
in  both  elements  are  of  a  differential  character,  and  depend  on 
the  star- places  in  the  '  Berliner  Jahrbuch.'  Proper  motions,  taken 
in  most  cases  from  Auwers'  new  reduction  of  Bradley's  observa- 
tions, have  been  applied  to  form  the  catalogue-place.  The  volume 
contains  a  Ledger,  giving  the  individual  places  of  the  stars  as 
found  on  dilEerent  nights  (which  show  excellent  agreement — a 
range  of  0**2  in  E.A.  or  2 '^  in  Dec.  being  rare)  and  a  Catalogue. 

The  observations  were  made  and  reduced  entirely  by  Mr.  Charles 
Martin,  Assistant  in  the  observatory,  of  whose  care  Prof.  Joly 
speaks  in  terms  of  commendation. 


NOTES. 

MnroB  PiiAmsT  Notes. — The  following  planets  have  received 
permanent  numbers  {AsL  Nach,  3672) : — 

Planet.  BisooTerer.  Date.  Number. 

l^B Keeler  1899  Dec.     6        452 

PA   Charlois  1900  Feb.  22         453 

FC   8chwassmann  1900  Mar.  28        454 

¥Qt Wolf-Schwassmann  1900  May  22         455 

FH Wolf-Schwassmann  1900  June    4        456 

FB  proved  to  be  identical  with  (117)  Lomia.  FB  and  FF, 
discovered  by  Hirajama  in  Japan,  do  not  receive  permanent 
numbers,  not  having  been  sufficiently  observed. 
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The  following  planets  have  been  named : — 


Planet. 
353  • 
371  . 
386  . 


Year  of 
diflOOTery. 

1893 

1893 

.   1894 


Name. 
Buperto-C^irola. 
Bohemia. 
Siegena. 

Ephemeris  of  (433)  Eros,  for  Berlin  midnight. 


Dee. 


4... 

6... 

8... 
10. .. 
12 .. 
14.. 
16... 
18., 


BJL 
m     • 
26  35 

26  39 

27  9 

28  5 

29  28 

31  15 
33  26 
36     I 


N.Deo. 


B.A. 
h    m 


49  23 
48  40 

Dec. 

20 
22 

47  55 
47  9 
46  22 

24 
26 
28 

45  33 
44  44 

Jan. 

30 

I 

43  54 

38  59 
42  19 
46     I 

50     ^ 

54  21 

58  58 

3  53 


N'.Dec. 

o        / 

43  4 
42  13 
41  21 
40  30 
39  38 
38  47 
37  55 


A.  C.  D.  C. 


Ik  the  Astronomical  Journal,  No.  485,  Prof.  Hassey  has  another 
hundred  new  doubles  discovered  with  the  12-inch  and  36-inch 
refractors  at  Lick.  They  are  of  the  same  class  as  his  previous 
list  and  bear  out  Prof.  Burnham's  dictum  that  the  field  of  dis- 
covery is  as  fruitful  as  when  he  began  in  1878.  Twenty-five  of 
the  new  pairs  are  under  o"*5. 

The  LsomD  Msieobs. — From  computation  of  the  perturbing 
efEect  of  the  major  planets  on  points  in  the  meteor-stream, 
Dr.  Stoney  and  Dr.  Downing  arrived  at  the  conclusion  that  the 
orbit  of  the  Leonids  does  not  now  intersect  that  of  the  Earth,  but 
that  the  meteors  this  year  pierced  the  plane  of  the  ecliptic  ip  a 
point  which  is  about  1,600,000  miles  nearer  to  the  Sun  than  the 
Earth,  and  that  the  only  chance  of  our  seeing  the  meteors  there- 
fore lay  in  the  fact  that  the  stream  might  be  wide  enough  to 
enclose  the  Earth.  This  prediction  appears  to  have  been  borne 
out  by  facts,  for  there  was  nothing  that  could  be  called  a  display. 
At  Greenwich  watch  was  kept  on  the  night  November  13-14,  and 
in  5  hoars  25  meteors  were  counted,  only  5  of  which  were 
Leonids ;  on  November  14-15  clouds  prevailed,  and  rain  came  on 
about  4  in  the  morning,  but  in  a  watch  of  2  hours  duration  20 
meteors  were  seen,  6  of  which  were  Leonids.  The  third  night, 
November  15-16,  was  the  most  prolific,  and  in  the  watch  of 
4^  hours  55  meteors  were  seen,  23  being  Leonids,  making  34  in 
aU.  At  0:dord  there  was  rain  and  bad  weather,  so  that  only 
3  Leonids  were  seen  altogether.  Mr.  Denning,  at  Bristol,  ako 
experienced  very  un&vouiuble  weather ;  but  he  says  that  on 
November  13  and  November  14,  observing  between  breaks  in  the 
clouds,  the  meteors  were  very  rare.    Mr.  E.  0.  Willis,  writing  to 
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Nature^  from  Norwick,  states  that  he  kept  watch,  at  intervals^ 
from  the  morning  of  November  to  until  the  oTeningof  November  1 6, 
and  in  the  total  time  of  i2|  hours,  %  considerable  portion  of 
which  was  more  or  less  cloudy,  he  saw  only  42  •  Leonids,  but  of 
other  meteors  no.  He  deduces,  from  his  own  observations,  that 
the  maximum  Leonid  shower  occurred  on  the  nMrakig  of  No- 
vember  14,  ending  about  17^  30*°.  The  hourly  rate  was  then 
about  13,  he  says,  and  would  probably  have  h^  larger  if  the 
conditions  had  been  more  favourable.  He  remarks  the  extra- 
ordinary scarcity  of  the  Leonids  on  the  night  of  November  15, 
when  only  2  were  seen. 

With  reference  to  the  effect  of  planetary  attraction  on  the 
meteor-stream,  it  may  be  of  interest  to  recall  Le  Vtnrrieifs  words 
on  the  subject  written  in  1867  : — '*  On  puit  se  demanrder  si  un 
changeroent  dans  la  distance  perih^e  ne  pourrait  pas  faire  dis- 
paraitre  tout-i-fait  le  ph^nomdne.  Mais  cela  ne  semble  pas,  k 
cause  de  Fetendue  actuelle  de  I'essaim.  En  admittant  tndme  qu'il 
vienne  4  renoontrer  de  nouveau  Uranus,  cette  plan^te  n'agira  que 
sur  une  partie  de  la  matidre,  et  ne  d^viera  de  nouveau  le  tout,^ 
comme  Jupiter  a  pu  le  faire,  en  1770,  pour  le  com^te  de  Lexell." 
— Comptes  Eendus,  vol.  Ixiv.  p.  98. 


The  Diameteb  of  the  Sun.  —  BuHetin  Astronomique  for 
November  contains  a  discussion  of  the  observations  of  the  recent 
solar  eclipse  at  Lyons  by  MM.  Ch.  Andre  and  P.  Lagrula. 
Numerous  measures  were  made  of  the  length  and  position-angle 
of  the  lines  joining  the  cusps. 

The  following  are  the  deduced  errors  in  the  difference  of  the 
tabular  place  of  Moon  and  Sun  (Moon's  place  from  Hansen,  with 
Newcomb's  corrections ;  Sun's  place  from  Le  Verrier)  2 — 

Aa  (Moon-Sun)  =  +i"-69  +o"-7o3  Air"  ±o"-34 
Aa  (Moon-Sun)  =  +o"-58  +o"-5«3  Air"  ±o"-67 

where  Air*  is  the  error  in  the  assumed  parallax. 
The  semi-diameter  of  the  Sun  is  ^educed  as 

15'  59"'5o  ±o"-23  -0-932  Ar^', 

where  Ar^"  is  the  error  in  the  assumed  semi-diameter  of  the  Moon^ 
(which  is  based  on  mean  value  15'  32  "'83,  found  by  MM.  Kiistner 
and  Battermann). 

It  will  be  remembered  that  Auwers'  vahie  for  the  Sun's  semi- 
diameter,  deduced  from  heliometer  measures,  is  15'  S9"'63.  Thi* 
value  is  used  for  eclipses  both  in  the  *•  Nautical  Almanac '  and 
^  Connaissance  dee  Temps.' 

The  Wbatheb  iv  Novbmbeb. — The  month  was  very  mild  anfd 
damp  throughout,  and  was  marked  by  an  almost  total  absence  of 
fog.    The  behest  temperature  was  62^*3  on  the  ist,  the  highest 
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recorded  in  the  inonih  of  November  since  1895.  The  mean  for 
the  month  was  46^*4,  being  3°  above  the  average.  Sain  fell  on 
19  days,  amounting  to  rather  more  than  two  inches  and  differing 
slightly  from  the  average  amount.  The  scanty  display  of  November 
Leonids  was  observed  under  fairly  favourable  circumstances. 


Visual  Obsbrvationb  of  Capella. — Prof.  W.  J.  Hussey  has 
been  making  a  careful  examination  of  this  star  with  the  Lick  36- 
inch  telescope,  to  detect,  if  possible,  its  binary  character  as  shown 
by  Prof.  CampbelFs  spectroscopic  observations.  The  spectroscopic 
results  indicated  that  the  most  favourable  dates  for  observation 
would  be  April  15,  June  6,  and  July  28,  as  at  these  times  the 
components  would  be  at  their  maximum  separation  ;  but  at  these 
periods,  and  also  on  August  2  and  5,  no  evidence  of  duplicity 
could  be  discerned.  With  all  powers  of  eyepiece  the  image 
appeared  quite  round. 

The  Intra-red  Portion  of  the  Solar  Spectrum. — In  1894 
Prof.  8.  P.  Laugley,  of  Washington,  made  a  communication  to  the 
Paris  Academy  of  Sciences  on  his  work  with  the  bolometer  on  the 
8<rlar  spectrum  in  the  infra-red.  At  that  time  he  had  figured 
about  100  lines  in  the  spectrum  below  Xssi/i;  but  since  then 
improvements  in  the  bolometer  have  allowed  him  to  extend  his 
researches  to  Xs=:5'3/i,  and  on  September  24  last  he  presented  a 
note  to  the  Academy  {Comptes  Rendus^  No.  19)  with  a  diagram 
giving  600  lines  of  the  infra-red  spectrum  between  X=o'8/i  and 
A=5'3  /4,  400  of  which  are  recorded  for  the  first  time. 

Prof.  Laogley  apeaks  specially  of  the  telluric  lines  in  the  infra- 
tied.  These  observations  have  been  made  during  five  years  between 
1895  and  1900,  in  all  seasons,  and  there  are  evident  systematic 
changes  in  the  spectrum  with  the  changes  of  season.  The  varia- 
tions are  small  but  well  marked.  Prof.  Langley  is  far  from 
suggesting  that  these  show  as  yet  any  definite  relation  to 
weather  changes,  but  thinks  this  kind  of  observation  should  not 
be  neglected  by  meteorologists.  M.  Janssen,  adding  some  words 
of  corameRdation,  refers  to  this  as  a  most  interesting  point,  and 
bints  that  these  variations  may  be  not  unconnected  with  the  ozone 
in  the  atnwsphere. 

Mr.  Ltvv  requests  us  to  correct  the  statement  on  p.  423  that 
his  'Astronomy  for  the  Young'  and  '  Penny  Chronology'  were 
published  by  Messrs.  Stoneham.  The  publisher  is  Mr.  Sioneman, 
of  39  Warwick  Lane,  Paternoster  Bow. 

Dr.  H.  S.  Davis,  of  the  U.S.  Coast  Survey,  has  been  appointed 
4»beerver  at  the  station  established  by  the  International  Bureau  for 
determining  Yariatioa  of  Latitude  at  Gkdthersburg,  Maryland, 

i;.8.A. 

TOL.  XXni.  !2'0 
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Pbof.  G.  V.  ScHiAPABiLLi  hfts  retiied  from  the  Directorahip  of 
the  Obsenratory  of  Milan,  and  has  been  succeeded  bjr  his  AssistaDt, 
Prof.  Celoria. 

OuB  contemporary  Knowledge  is  issuing  a  *  Diarj  and  Scientific 
Handbook '  for  tbe  coming  year.     Price  3«.  net. 

Sib  William  Huoon^s,  K.C.B.,  has  been  elected  President  of 
the  Boyal  Society  for  the  ensuing  year. 

The  next  Meeting  of  the  Royal  Astronomical  Society  will  be 
on  December  14;  of  the  British  Astronomical  Association  on 
December  19. 

From  an  Oxford  Note-Book. 

A  FEW  months  ago  a  correspondent  called  attention  to  an 
alarming  note  in  a  newspaper  chronicling  the  ^*  loss  of  the  Planet 
Mercury."  A  cutting  has  now  been  sent  containing  a  "  Message 
from  Mars.'*  Is  there  a  whole  line  of  steamers  with  such  names  ? 
If  so,  astronomers  ought  to  have  been  warned^  so  that  they  might 
be  on  their  guard. 

Planet  Mars,  spoken  6th,  49  N.,  37  W.,  not  under  control ;  engines  stopped. 
No  assistance  afflced.  (The  Planet  Mars,  s.,  left  Philadelphia  Oct.  17  for 
Bristol.)— New  York,  Nov.  11. 


Thebe  is  an  article  in  the  Strand  Magazine  for  November  on 
the  "  first  Moon-photographs  taken  with  the  great  Paris  Tele- 
scope." The  writer,  M.  Francois  Deloncle,  was  apparently  the 
originator  of  the  whole  idea ;  he  "  felt  that  it  was  not  sufficient 
that  the  Exhibition  of  1900  should  be  exclusively  an  artistic 
triumph ;  it  must  also,  if  possible,  mark  an  epoch  in  history  by 
bringing  science,  which  bids  fair  to  completely  reTolutionize  the 
world  in  the  near  future,  home  to  the  popular  mind,"  and  accordingly 
he  asked  himBelf  why  a  telescope  should  not  be  made  for  the  Exhi- 
bition "which  would  bring  the  celestial  bodies  almoHt  to  our  doors?'* 
M.  Deloncle  found  some  difficulties  in  the  way,  which  he  sur- 
mounted one  by  one,  and  the  telescope  is  so  far  built  that  photo- 
graphs can  be  taken  with  it,  though  the  visual  lens  is  not  yel 
made.  It  was  a  proud  moment  for  him  when  the  night  arrived 
for  his  first  (photographic)  observation  of  the  Moon  ;  but  the 
account  of  his  experiences  reads  quaintly  to  an  astronomer : — 

The  Moon  had  risen  now,  and  her  silyery  glory  shone  and  sparkled  in  tbe^ 
mirror. 

"  A  right  declension,"  I  ordered.    The  telephone  bell  rang  in  reply. 

"  Slowly — still  slower — now  to  the  left—enough — again  a  right  declension — 
slower — stop  now — very,  very  slowly.*' 

On  the  square  grcnnd-glass  plate  before  our  eyes  the  Moon's  image  gradually' 
orept  up  from  one  comer  until  it  had  overspread  the  glass  complet^y.  And. 
there  we  stood  in  the  centre  of  Paris  examining  the  surface  of  our  satellite 
with  all  ita  craters  and  valleys  and  bleak  desolation  I    I  had  won  the  day  t 
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We  are  carried  away  by  the  enthusiasm  of  M.  Delonde,  and 
almost  imagine  him  the  first  man  to  observe  the  Moon  from  the 
centre  of  Paris.  And  he  has  presented  us  with  a  new  astronomical 
term.  "•A  right  declension/  I  ordered.  The  telephone  bell 
rang  in  reply."  We  are  reminded  at  on<*e  of  a  military  command 
to  **  right  wheel " ;  of  some  steamboat  direction,  followed  by  the 
ring  of  the  bell ;  of  a  request  for  some  new  strange  drink  at  an 
American  bar ;  and  withal,  though  vaguely,  of  something  astro- 
nomical. The  phrase  is  a  good  one,  and  perhaps  we  may  be  able 
to  find  a  use  for  it. 


They  are  playing  a  play  in  London  jn««t  now  called  •  Herod.' 
One  hears  of  such  things  even  in  far-off  Oxford,  and  I  learn  from 
an  undergraduate  whose  opinion  I  much  respect  (for  he  has  been 
paid  X5  in  solid  gold  for  some  verses  by  a  London  publisher)  that 
Mr.  Stephen  Phillips,  who  wrote  the  above  play,  is  the  "  only  man 
living  who  caa  write  blank  ver:»e."  This  is  amiable  in  the  critic 
who  writes  "considerable"  blank  verse  himself  in  his  leisure 
moments.  However,  at  present  my  concern  is  with  Mr.  Stephen 
Phillips,  who  has  written  another  play  besides  *  H»*rod,'  called  after 
*  Paolo  and  Francesca,'  two  people  who  lived  in  Dante,  not  quite 
so  long  ago  as  Herod,  but  before  Copernicus,  not  to  mention 
Newton.  In  this  play  occur  the  following  lines  ;  they  were  sent 
to  me  with  the  remark  "  Newton  was  evidently  about  three  cen- 
turies too  late,'*  which  seems  to  be  a  gentle  hint  that  the  author  ii 
guilty  of  anachronism  in  some  degree.  But  I  must  leave  the 
magnitude  of  his  offence  to  be  assessed  by  others : — 

O  God.  Thou  leest  us  Thj  creaturAs  bound 

Together  by  that  law  which  holds  the  stars 

In  palpitating  cosmic  passion  bright : 

By  which  the  very  S«n  enthrals  the  Karth, 

And  all  the  watcs  of  the  world  faint  to  the  Mo3n, 

Even  by  such  attraction  we  two  rush 

Together  tbrouirh  the  everlasting  years. 

S.  PuiLLiPS :  '  Paolo  and  Francesoa/  pp.  1 1  i-iiz. 

From  the  Wutern  Mail  of  Ostober  13  we  learn  that  the  Perth 
Observatory,  West  Australia,  is  built,  equipped,  at  work,  and 
ready  to  undertake  the  share  in  the  Astrographic  Chart  which  the 
Permanent  Ck)mmittee  suggested  in  July.  It  will  be  a  great  thing 
if  the  programme  is  thus  again  filled.  Big  co-operative  astro- 
nomical projects  have  often  been  started  in  the  past,  but  seldom 
carried  through  to  a  successful  termination,  and  now  that  one  has 
been  started  which  bids  fair  to  go  throus^h,  all  help  tending  to  this 
desirable  end  is  specially  welcome.  The  article  in  the  Wester  a 
Mail  is  written  from  the  point  of  view  of  a  sightseer,  aud  we  must 
not  treat  it  as  more  than  demi-semi -official ;  but  we  gather  that 
Mr.  W.  E.  Cooke  is  anxious  to  g3t  additional  help  in  order  to 
carry  out  his  share  of  the  work  properly.  He  will  certainly  want 
it,  starting  as  he  does  so  much  behind  the  other  observatories,  and 
we  wish  Um  every  sacosM.    For  the  same  reason  I  would  uige  a 
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speedy  and  eftrneet  beginning,  even  though  the  meeeflsarj  addition 
to  the  staff  is  not  immediately  forthcoming. 

Anb  iH  wishing  good-luck  to  the  Perth  Observatory,  I  would 
add  the  names  of  two  other  observatories  which  are  starting 
aiinucantars.  Of  the  Durham  almucantar  I  knew  before,  but  noc 
of  the  one  at  Case  College,  Cleveland,  Ohio.  The  transit-circle  is 
a  beautiful  instrument,  bat  if  astronomy  is  to  remain  an  experi- 
mental science  we  must  not  trust  entirely  to  the  transit-circle  for 
fundamental  work,  and  the  Directors  of  these  observatories  desene 
our  b?8t  thanks  for  their  enterprise  in  carrying  on  the  testing  of 
Mr.  Chandler's  beautiful  instrument. 


An  eminent  astronomer  sends  me  the  following : — 

One  of  the  most  glaring  of  mistiiken  ideas  came  to  ray  notice  a  few  days  a^o. 
A  loeal  auiateur  astronoiner,  who  has  used  a  tele«eope  for  o\-er  40  years  with 
inverting  eyepieces,  came  to  me  for  the  places  of  Borelly-BrooWs  Oomet.  I 
gnvo  him  a  diagram  with  tlie  position  of  the  (X>met  on  reveral  nights,  to  the  Irft 
itt  Cassiopeia.  Ho  came  again  a  few  dnys  later  saying  he  could  not  find  it ; 
and  on  questioning  him  I  &und  he  had  been  sweeping  to  the  right  of  Oassiopeta 
because  his  telescope  inverted !  He  argued  that  this  was  perfectly  correot^  but 
atter  awhile  admitted  he  had  made  a  mistake. 

There  seems  no  limit  to  the  confusion  which  inversion  makes 
possible :  and  it  is  worthy  of  remark  that  my  correspondent,  in 
telling  the  story,  uses  the  phrase  "  inverting  eyepieces,*'  following 
common  usage,  whereas  he  probably  means  eyepiect^s  which  do 
liDt  invert,  but  leave  the  inversion  due  to  the  object-glass  un- 
corrected. But  this,  as  above  remarked,  is  the  usual  custom^ 
though  it  might  with  advantage  be  inverted. 


One  feels  almost  shy  of  mentioning  the  Leonids  again.  We  sat 
up  to  look  for  them  two  nights  of  course,  but  half-heartedly,  and 
rather  as  people  interested  in  the  supper  at  3  a.m.  than  as  expectant 
meteor-observers.  We  did  not  invite  spectators  this  year,  and 
only  one  of  last  year's  volunteers  expressed  the  wish  to  come 
again.  The  Oxford  Magazine  has  printed  a  new  poem  to  the 
"  Faithless  Leonids,"  and  one  watcher  amused  himself  by  making 
a  sort  of  double  anagram,  **  The  Leonids  slide  on  till  the  oil  ennjU/* 
Whether  he  would  have  made  this  in  broad  daylight  I  am  not  quite 
sure.  It  seems  to  be  a  case  of  "  Here  endeth  the  third  lesson  in 
patience  under  disappointment  " ;  and  so  we  return  to  Novembers 
of  the  domestic  type  without  a  central  sensation.  I  fear  the 
popular  faith  in  astronomical  prediction  has  suffered  a  rude  shDok, 
but  it  cannot  be  helped.  The  best  attempt  to  explain  the  failure 
of  the  meteors  to  fall  that  I  have  yet  heard  is  that  of  a  domestie 
cook,  who  supposed  that  "  they  were  not  ripe  enough  yet." 

From  Hall  Caine's  *  The  Scapegoat,'  p.  265  : — 

It  was  a  wonderful  night.  Tl-e  Moon,  which  was  in  its  first  (Quarter,  was 
■till  low  in  the  east,  but  the  stars  were  Uiick  0T«rhead,  making  m  silvery  dome 
that  almost  ohliteratad  the  blue. 

A  wonderful  night  indeed ! 
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